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1 INTRODUCTION 

 

The purpose of this tutorial is to provide the user with a systematic approach to familiarize her-/himself 

with rule check calculations on PSM grillage structures in Nauticus Hull version 20.0 and newer, on a 

general level.  

Primary Structural Members are modelled in 3D-Beam for the area that is to be analysed. The PSM 

grillage tool will add rule loads according to the DNV rules to this 3D-Beam model, and run a static 

strength analysis in 3D-Beam. Analyses results are checked according to rule requirements. The rule 

check includes 

1. Stress check 

2. Pillar buckling check 

 

1.1 Limitations 

 

• The PSM grillage tool is only available for DNV rules. 

• The stress check is only implemented for the following two profile types: 

           

 

• There is no limitation with regard to profile type in the pillar buckling check, but results for other 

profiles than those listed in DNVGL-CG-0128 sec.3 [4.4] Table 8, should be evaluated carefully. 

• Only two loading conditions, i.e. one ballast and one full-load condition, is supported. If several are 

specified, results will be overwritten by the last loading condition.  

For instance, if there are multiple Homogenous full load conditions, it is the last condition defined in 

Compartments and Loads that will be used. 
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2 IMPORT 3D-BEAM MODEL INTO NAUTICUS HULL 

 

First, extract “Tutorial PSM grillage model files” file by clicking on it: 

 

 

Extract to a location on your disk, for instance C:\Documents\DNV. 
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2.1 Import the workspace 

 

• Start Nauticus Hull 

• Select File | Import/Export 

• Select Extract workspace 

 

 
 
 

Navigate down to the folder where you extracted the files and select OSV PSM.OSV PSM.zip 
 

 
 

This workpace contains a cross-section model of the machinery area of an OSV. Our grillage model will 

be located in the same area as the cross-section: 
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Familiarize yourself with the vessel’s ship data, applied rules, compartments and loads etc. 

 

2.2 Import 3D-Beam model 

Next step is to import a predefined 3D Beam model into workspace: 

 

 

Select file OSV PSM.clb from the folder that you extraced above. 
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A frame model of the PSM grillage has been prepared in 3D-Beam in advance. 

 

The model consists of geometry and applied properties for each beam element, including the effective 

breadth of the deck flange. Note that this is a simple model made for illustration only and does not 

follow recommendations for modelling of hull structures represented by 3D beam models. 

 

Hints on modelling: 

- It is important that x-position of beams in the 3D Beam model corresponds with the same x-

position in Nauticus Hull geometry in order to get correct tank loads applied to the beam 

elements. 

- NOTE: Some guidelines for modelling methods and techniques for beam analyses of ship 

structures are given in DNV Class Guidelines, DNVGL-CG-0127 Sec. 5. 

- Normally gross thicknesses will be specified when modelling in 3D-Beam, and then corrosion 

addition is calculated according to rules being specified in the profile properties dialogue. 
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- It is important that beams have the correct Position code in order to get the correct rule loads. 

 

If no position code is specified, the beam will still be a part of the rule check, but rule loads will 

not be applied on the beam. 

- Static loads shall be applied as an input in order to obtain rule dynamic deck loads. Static 

uniform deck loads must be applied as beam line loads taking into account the stiffener (or 

girder) spacing. This loading condition must be named “StaticDeckLoads” in order to be 

included in the UDL rule loads. 

         

- It may be convenient, especially for large models, to identify parts of the structure with a name, 

e.g. “Outer shell”, “Main supports”, “Weather Deck”. This allows quick access to these parts for 

input specification and result analyses:  

          

2.3 Prepare the 3D-Beam model for rule check 

 

Define all beams on 

upper level in set 

‘Weather deck’, and 

all transverse beams 

at inner lower area 

(machinery area) in 

set ‘Inner deck’ 

 



 
 

 

 
NauticusHullv20_Tutorial_PSMgrillage 

Updated 2024-04-15 

 

Page 7 

  

 

Set corresponding 

Position codes 

 

 

 

No position code is given to the remaining beams, and these will then not receive any rule loads. 
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Set Stiffener 

orientation in 

Longitudinal 

direction 

 

 

 

If “Longitudinal“ is chosen as stiffener orientation, loads are applied to all transverse beams. If 
“Transverse” is chosen, loads are applied to all longitudinal beams. Angle tolerance is 45 degrees. 
 

 

Rename  

‘Load case #1’ to  

‘StaticDeckLoads’ 

 

Open Profile 

properties   

Select a profile 

and Edit  

 

Press the [tc] – 

button for more 

information about 

corrosion 

addition.  
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No corrosion addition is specified in this model. 

Press the 

[Eff.flange] 

button 

There are several rule references to formulae that can be selected and used to 

calculate effective flange: 

 

The model will 

have material  

VL-NS Mild 

Steel  

 

Press ‘Cancel’ to 

close the profile 

windows  
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3 HULL GIRDER STRESSES 
 

Hull girder stresses can be given as input or estimated. 

3D Beam has no knowledge of the cross-sections along vessel, and specified hull girder properties will be 

used together with the rule loads for each loadcase to estimate the hull girder stresses. 

To describe the hull girder properties, open an instance of Rule Calculator and access Hull girder 

properties: 

 

 

Note that this may already have been done as part of other Rule Calculator tasks. 

3.1 Midship cross-section properties 

First time the Rule Calculator is started a dialogue appears requesting input for midship data describing 

simplified curves over the whole ship length (ref. 3.2). 

These curves will be used as basis for calculating estimated hull girder cross-section 

properties where this is used in the calculation, e.g. to estimate hull girder stresses. 
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These values for the midship section apply to the whole length of the vessel if not defined otherwise. To 

modify values for area beyond the midship, open the Hull Girder Properties window from Common data 

or the button on the upper right side. 

If there are cross sections models available, calculated data from these will be shown at the lower part.  

Data from the cross section with lowest Iz will be proposed as default values. To use data from another 

cross section select the row, right-click and select menu ‘Use data from selected row as midship data’ or 

just double click on row. Please note that this table of information will not be shown if no cross section 

models have been calculated. 

 

 

 

The input data definition for DNV HSLC Rules is as shown: 
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3.2 Hull girder properties 

The Hull Girder Properties window shows simplified cross sectional data along the entire ship length and 

the distribution curves are normally made from midship data. The hull girder property data will be used 

in all calculations, including hull girder bending stress, σhg. Data from these curves are used even if a 

cross section model is available at calculated position. 

The distribution curves are pre-defined by the program and are representing assumed cross sectional 

data along the ship length. Please note that these curves are not defined by the Rules and should be 

adjusted by the user if found necessary. The assumed moment of inertia at AP and FP is 50% reduced 

compared to amidships. The distribution curves are not ship type dependent. 

Some values in the data tables are editable. It is also possible to add new columns to the data table if 

needed. 

  

 

 
 

 

One can always redefine curves by pressing the button ‘Redefine from midship data’. 

Data from existing cross section models may be shown as thick green lines or dots in the graph. This is 

just for reference, but may be used for verification of correct input. When there are data from several 

calculated cross section available, user might select cross sections by check-box and press button 

‘Redefine from cross sections’.  

User should always verify curves after generation and edit if found necessary. Additional 

positions/columns may be added by right click and select ‘Insert new column’. 

 
The hull girder property data will be stored in the ShipData.xml. This information will be common and 
retrievable every time a new Rule Calculator file is created. 
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4 GENERATE LOADS AND RUN 

4.1 Get Rule loads 

Model → Get 

Rule loads 

 

 There are no previously defined beam load widths, so it is not necessary to tick 

“Override ….” 

 

Empty load cases can be skipped. 

 

The rule load cases will be added and by default included in the calculations: 



 
 

 

 
NauticusHullv20_Tutorial_PSMgrillage 

Updated 2024-04-15 

 

Page 14 

  

           

If desired, it is possible to use the Loadcase manager to  

- exclude cases 

 , 

- to make new cases or combinations, 

- or to change rule acceptance criteria: 
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Notice that longitudinal beams now, for each new loadcase, also have received additional Hull Girder 

stresses 

 

These stresses can be deleted if desired, e.g. in superstructures. 

Also notice that the load width that is used in calculation of line loads for the rule loads now is displayed: 

 

If you want to use a different width than calculated by the program, it is possible to update this value 

and then run the “Get Rule loads...” – command once more. 

 

 

4.2 Run the analysis 

 

Push analysis button to run the rule check: 
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5 RULE CHECK RESULTS 

5.1 Stress Check 

 

Select tab ‘Stress 

Check’  

Double-click in the 

“Usage, Normalized” 

column to sort on 

highest usage factor. 

Right-click and select 

Descending and 

Absolute 

           

Select load condition 

StaticDeckLoads 

 

Press the “Down-

arrow” on the 

keyboard 

This is a convenient way to loop through all loading conditions to check max. 

Usage factors. 

Right-click in the 

output pane and 

select Report 

 

Go to the bottom of 

the report 

Here you will find some rule references and explanations: 
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All loadcases can be displayed simultaneously for one force or stress component for one beam: 

Select tab ‘Response 

Plot’ 

  

Tick on “All 

loadcases” and select 

one component in the 

dropdown menu 

   

 

Max values are shown on the right end when cursor hovers on the curves. 
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5.2 Pillar buckling 

 

Select tab ‘Pillar 

buckling’  

Double-click in the 

“Usage, Normalized” 

column to sort on 

highest usage factor. 

Right-click and select 

Descending and 

Absolute 

           

Select load condition 

StaticDeckLoads 

 

Press the “Down-

arrow” on the keyboard 

This is a convenient way to loop through all loading conditions to check max. 

Usage factors. 

Right-click in the 

output pane and select 

Report 

 

Go to the bottom of the 

report 

Here you will find some rule references and explanations: 
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Notice that some additional information is given in the ‘Pillar’ tab in the Properties pane: 
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ABOUT DNV  
DNV is an independent assurance and risk management provider, operating in more than 100 countries, 
with the purpose of safeguarding life, property, and the environment. As a trusted voice for many of the 
world’s most successful organizations, we help seize opportunities and tackle the risks arising from 
global transformations. We use our broad experience and deep expertise to advance safety and 
sustainable performance, set industry standards, and inspire and invent solutions. 
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