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Introduction 

 

ÅDeterministic Requirements 

ÅProbabilistic Requirements 

Å120m Yacht Project 

Å Passenger Ship 

Å Deterministic Two Compartment 

Å Probabilistic Analysis  

Å>160m Yacht Project 

Å Passenger Ship 

Å Deterministic Two Compartment 

Å Probabilistic Analysis  

ÅConclusion 

ÅSuggested Methodology 



  
  

  

Deterministic Damage 

Å Passenger Yacht Code uses Two Compartment enhanced criteria 

Å Damage Extent 

ÅDamage Length 3%L +3m 

ÅTransverse Extent to B/5 

ÅVertical Extent ï Upwards without limits 

Å Lesser Extents 

Å Criteria 

ÅMargin Line* 

ÅStability Criteria 

ÅRequirements for Range and Area of GZ curve 

ÅHeeling moments applied 

Å Pax Crowding 

Å Lifeboat / Liferaft Launching 

Å Wind Pressure 



  
  

  

Å  Attained index A >=Required index R 

Å  Required index R function of - Length, Number of persons and 

 whether lifeboats are fitted 

Å  Attained index A 

   A=ɆPi (Vi. Si) 

 

 

 

 

 

Å Pi is a function of the arrangement of transverse bulkheads and 

 longitudinal bulkheads 

Å Vi factor : probability that a watertight deck above the waterline 

 remains intact 

Probabilistic Damage 

Pi probability 

compartment (s) 

damaged 

Si probability ship 

survives damage to 

compartment (s) 



  
  

  

Notes on Probabilistic Damage 

 

Å No longer any reference to One or Two compartment standard 

ÅTransverse extent is to B/2 from shell, therefore damage can extend  

past the Centreline 

ÅServices are no longer protected by B/5 

Å No Margin Line requirement 

Å No rules for subdividing the vessel 

ÅAll survived damages (under max damage length) can contribute to  

the Attained index 

ÅBearing in mind the above: probabilistic analysis changes the 

concept of optimum bulkhead arrangements  

 



  
  

  

Compartment Definition 

Simplest Compartment Definition 

Å Fire Zone Bulkhead  

Å Collision Bulkhead 

Illustrates 

Å Possible single zone damages 

Å Possible multiple zone damages 

 

 

 

Ls 

Ls 

1 3 2 5 4 



  
  

  

Compartment Definition 

Single Compartment Damage 

 

To Zone 2 
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Compartment Definition 

Two Compartment Damage 

 

Illustrated by Red Parallelogram 
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1&2 



  
  

  

Compartment Definition 

Å Full Compartment Definition 

 

Å All Watertight Bulkheads 

 

Å High Survivability 



  
  

  

Survival Criteria 

ÅProbability of Survival Si 

Å Calculated for each Damage Case 

Å Si = min( S intermediate, i or  S final, i x S mom, i) 

Å Where S intermediate and final are a function of GZ Max and Range 

 

ÅImportant 

ÅThese criteria represent the probability of survival 

 

 

 

 

 



  
  

  

Survival Criteria 
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Probability of Survival  in the Intermediate Stage 

0.9-1 

0.8-0.9 

0.7-0.8 

0.6-0.7 

0.5-0.6 

0.4-0.5 

0.3-0.4 

0.2-0.3 

0.1-0.2 

0-0.1 

GZ Max 

ÅNot a step function like Deterministic analysis  

 



  
  

  

Other Criteria 

Si (Prob of Survival) is taken as zero if the following are immersed in 

the final stage of damage: 

ÅHatches, Doors, Air Pipes ventilation openings  

ÅHorizontal escape routes on the Bulkhead deck 

Si (Prob of Survival) is taken as zero if the following are immersed in 

the intermediate or final stage of damage: 

ÅVertical escape hatch 

ÅControl station for operation of WT doors 

ÅPiping or ventilation that causes progressive flooding 

 



  
  

  

Vertical Escape Hatches 



  
  

  

Vertical Escape Hatches (S=0)  



  
  

  

Horizontal Escapes 

  

 



  
  

  

Horizontal Escapes 



  
  

  

Horizontal Escapes 



  
  

  

Horizontal Escapes (S=0) 


