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This workshop will explain how to evaluate corrugated bulkhead structure based on DNV ruleset.  

Below programs are used for this tutorial 

- GeniE 8.6 

- Sestra 10.17 

- Xtract 6.0 
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1 CHECK MODEL AND RUN ANALYSIS 

1.1 Open corrugated Bulkhead model 

• Open GeniE  

• open “Corr_BHD_model.gnx” in “File 

→ Open Workspace” 

 
Then model will be displayed as shown 

right. 

 

• Check model, i.e. thickness property 

name. 

 

 

1.2 Check Model – 2D plate mesh 

1.2.1 Create Analysis Activity 

• “Alt+D” to create Analysis Activity 

• Include “Linear Structure Analysis” 

and select “Static” analysis→ OK 
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1.2.2 Generate mesh 

• Deactivate “Linear Structure 

Analysis”  

(This time, we will check mesh only) 

• “Start” the analysis to generate mesh 

 

1.2.3 Check Meshing result 

• The rule (DNVGL-CG-0127) also requires mesh shapes as below  

 

o Shall be modelled with its geometric shape 

o Aspect ratio < 2 

o Not to exceed 2 elements for flange breadth and web height 
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• Check mesh quality in  View. 

 

• Below is detail view for corrugate bulkhead 

 

1.3 Check Model – Dummy Beam  

• DNVGL-CG-0127 requires that 1mm2 rod need to be added. 
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1.3.1 Check Section of the Dummy Beam 

• Check section property of “Dummy_Rod”. 

Here the sectional area is 1 mm2. 

 

 
 
 

 
• Then do “Color Code Property” to check whether the rod element has been added: 

Hint: You may have to select Wireframe view since the cross section is so thin: 

   

 
Click “Property Color coding” to rever to original view. 
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1.3.2 Check Beam Type of the Dummy Beam 

• Check Beam Types property of “TC_Rod”. 

“Tension and Compression” property can be used for 

rod element type. 

 

 

 

 
• Then do “Color Code Property” to check whether the rod element has been added: 

Hint: You may have to select Wireframe view since the cross section is so thin: 
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1.4 Check Design Condition 

• Open property of load combination 

LC3. 

 
• Then check “Design Condition” in 

“Design Condition” tab. Currently it’s 

“Seagoing” condition 

• This will be related to evaluation criteria, 

mentioned in “2.1.3 Add Run” & “2.2.3 

Add Run” 

 

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

   
 

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

• Open “Activity Monitor” by “Alt+D” 

• Check Linear Structural Analysis 

• “Start” Analysis 

 
 
 

1.6 Check Analysis result in Xtract 
 
Check the analysis result in Xtract. Displacements, deformation shape, applied loads, stress 
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components etc. 
 

• Open Xtract in “Result → Advanced Result 

(Xtract)” 

 
• Check analysis result in Xtract. Below is shown deformation of load combination LC3 case. 

   

 

 

(select “Node | Dipslayment | All”) 

 

• Normal pressure for load case 

 

 
(select “Element | Surface-Load | Normal-Pressure”) 

 

• Von-Mises stress for load combination case 

 
(select “Element | Surface-Load | Normal-Pressure”) 
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2 STRENGTH EVALUATION 

2.1 Yield Strength Evaluation 
 

2.1.1 Create Capacity Manager  

• Create new capacity manager in “New 

Capacity Manager” 

 
• Setting as below 

o Name : Cc_Yield 

o Analysis : Analysis1 

o Code Check : DNV Rules 

o Corr Add : DNV 

 
 

2.1.2 Create Panel 

• “Create (Update) Panel” 

 
 

• Subset : “Corrugated_Bulkhead”  

Method : “One Panel per Thickness” 

→ Press “OK” 

 

Refer below information for idealization method for 
panel creation. 
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• Change view into “Capacity Models” 

 
to see whether the capacity panel has been 

created well. 

 
 

2.1.3 Add Run 

• “Add Run”  

 
 

• Code Check : DNV Rule 

• Add “LC3” for included loadcase 

 
 

• Select “General” tab → Select “Yield 

Only” 

• Structure Type : “Corrugated Bhd” 
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• Select “Panel” tab then check whether 

proper options are selected, like  

“Is vertically corrugated bulkhead : 

Yes” 

and also check other options. 

 

• It’s also important to check whether 

proper usage factors are used, 

especially for “Permissible Yield” for 

this moment. 

 

 
 

• Criteria for Yield according to DNV-RU-SHIP are: 

 

• Press “OK” to create run. 

2.1.4 Generate Code check & Execute Code Check. 

• “Generate Code Check loads” 

 



 
 

DNV – Sesam Training course        –  www.dnv.com/digital  Page 13 
 

 
 

• “Execute Code Checks” 

 
 

2.1.5 Check Yield result of Plate 

• Change view as “Capacity Models”  

• Change load case into “Worst 

Case(CC)” 

 
• Select “Result → Uf-PlateYield” → then activate color code for that 

 

• Then Plate Yield can be displayed as below. 

 
 

If you encounter graphic issues like below, this is due to overlapping, because there are 

two panels in same location, when “One Panel per thickness” option is used. 

 
 

For such cases, please try to increase “Transparency” in “View | Option | Color Coding 

Palette”. 
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2.1.6 Check Yield result of Dummy Beam 

• Select “Result → Uf Beam Yield” 

 

• Then yield for dummy rod can be checked. 

 
Hint: Try to turn off “Toggle Color Code Edge”, if the color code is not displayed clearly. 
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2.1.7 Check details of yield results 

• Select 1 panel (i.e. 

panel(Pl1088,1) ) → select 

Properties 

 
• Select “Object Properties”, 

expand the available fields 

and then select one element 

(“5296” is element number.) 

• Check whether criteria are 

correct, as well as each stress 

component, if want. 

• Press OK to close 
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2.2 Buckling Strength Evaluation 
 

2.2.1 Create Capacity Manager  

• Create new capacity manager in “New 

Capacity Manager” 

o Users can create capacity run in 

existing capacity manager.  

 
• Define settings as below 

o Name : Cc_Buckling 

o Analysis : Analysis1 

o Code Check : DNV Rule 

o Corr Add : DNV 

 
 
 

2.2.2 Create Panel 

• “Create (Update) Panel” 

 
• Subset : “Corrugated_Bulkhead” 

Method : “One Panel per Thickness” 
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• Change view into “Capacity Models” 

 
to see whether the capacity panel has 

been created well. 

 
 

2.2.3 Add Run 

• “Add Run” for “Cc_bucking” capacity 

manager 

 
In Loadcases tab 

• Code Check : DNV Rule 

• Add “LC3” for included loadcase 
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Select “General” Tab  

• and select “Buckling Only” 

• Structure Type : “Corrugated Bhd” 

• Corrosion Addition : DNV 

(This example model does not have 

corrosion property, but corrosion 

should be included in actual buckling 

calculation). 

 
 

• Check whether proper options are 

selected in “Permissible” tab, like  

“Is vertically corrugated bulkhead : 

Yes” and also check other options. 

 

• Also, it’s important to check the 

permissible criteria, especially for 

“Permissible Buckling” for this 

moment. 
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• Criteria for Buckling according to DNV-RU-SHIP are: 

 

2.2.4 Generate Code check & Execute Code Check. 

• “Generate Check check loads” 

 
• “Execute Code Checks” 

 
 

- Then Buckling calculation for corrugated bulkhead will be performed for the below 4 cases, 
based on DNV-RU-SHIP. 
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2.2.5 Check Buckling result of Plate 

• Change load case into “Worst 

Case(CC)” 

 
• Select “Result → Uf-Buckling” → then activate color code for that 

 

• Then Plate Yield can be checked.  

 

 

2.2.6 Start Single Panel Buckling Tool (SPBT) for design iteration 

• Select one Panel (i.e. panel(Pl1088,1)) → “Start Single Panel Buckling Tool” 

 

• Press buttons (1), (2), (3) to see the input parameters in detail. 
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• (4) Modify them for design iteration → (5) run Buckling Analysis → (6) new usage factor will be 

obtained. 

• Select “Exit/Close” to close the Single Panel Buckling Tool 

 

2.2.7 Check detail result of yield result 

• Select 1 panel (i.e. 

panel(Pl1088,1)) → Properties 
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• Then select one calculation 

(Panel 0.51 or Panel 0.51) 

• Check whether criteria are 

correct, also check each stress 

component. 
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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 
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