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Project organisation  

Partners  Funding  

Sponsors  

www.dbi-net.dk/compass-projekt/  
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COMPASS  stands for COMposite PASsenger Ships (2014-2016 ) 

Superstructures are substantially larger in Passenger ships 

 -> greatly affect the stability 

 -> larger percentage of lightship 

Large potential for retrofit  and new-builds using composite materials 

COMPASS 
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Projectôs Main Activities  

STRUCTURAL DESIGN, ANALYSIS AND 
TESTING 

 

FIRE SAFETY TESTING AND ANALYSIS 

ωStructural design of sandwich composites 

ωModeling and FE analysis of the superstructure 

ωMechanical testing at elevated temperatures 

ωEffects on the ship 

ωReaction to fire properties of composites 

ωDevelopment of numerical tools  

 

ωJoint design (FRP superstructure to steel deck) 

ωDevelopment of a medium-scale test method with 
combined thermal and mechanical loading 

ωFire resistance and ultimate performance of metallic 
and composite bulkheads 

 

INVESTIGATION UNDER COMBINED 
THERMOMECHANICAL LOADING 
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ωDesign loads: 

DNV-GL Rules for Classification of Ships  

 

ωScantling requirements: 

DNV-D[Ωǎ Rules for Classification of High Speed, 
Light Craft and Naval Surface 

 

ωMaterials:  

- Glass/epoxy laminate 

- PET core P100 (DIAB) 

 

ωStructural Analysis (FEM) 

- Steel 

- Composite 

 

Composite  Structural  Design  
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               Steel Composite 

        

Weight of the 

superstructure to 

be retrofitted 

[t]  475.4 142.5 

      

Lightship [t]  6346 6013 

        

 

 
 

 

 

 

Effects  on the ship  

ωReduction of the Lightship and of its KG Ғ 5% 
 
ωIncreased overall stability 
 
ωSimplified estimation of annual fuel 

consumption  Ғ 1.5% reduction  
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Implicit Robustness  

The combination of SOLAS/HSC and the FTP-code 
ǊŜǎǳƭǘ ƛƴ άŀƴ ŀŎŎŜǇǘŀōƭŜέ ƭŜǾŜƭ ƻŦ safety.  

Class A-60 (steel)  - Performance 

Å Temperature exposure (ISO834) 

Å Loadbearing capacity ς not evaluated   

Class FRD-60 - Performance 

Å As Class A-60 (steel) plus, 

Å Loadbearing capacity (7.0kN/m)  

 

 

 

άLƳǇƭƛŎƛǘ ǊƻōǳǎǘƴŜǎǎέ ŀǊƛǎŜ ŦǊƻƳ ǳǎƛƴƎ ǊŜƎǳƭŀǘƛƻƴǎ 
beyond the intentions for which the regulations 
was written. 
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Full Scale  tests  

Bulkhead  type  Fire curve  Mechanical  loading  

Steel 

ISO834 7.0 N/m 

NFC50 
510 kN/m 
Utilization: 26 %  

NFC100 

Aluminium 

ISO834 7.0 N/m 

NFC50 
123 kN/m 
Utilization: 50 %  

NFC100 

FRP 

ISO834 7.0 N/m 

NFC50 
36 kN/m 
Utilization: 50 % 

All bulkheads insulated to 60 minute fire 
resistance according to the FTP Code 

ISO curve vs considered Natural fire curves (NFC) 
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Full Scale  tests  

Steel, Aluminum, Sandwich dimensions: 3.14 x 2.93 m 

ω Steel Bulkhead according to existing drawings 

ω Aluminum and Composite Bulkheads designed based on DNV-D[Ωǎ regulations 


