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Ship bridge allisions



• Where I come from

• AIS data

• Ship failures

• The STAPS model

• Some examples

– Great belt

– Halsafjorden

– Baltimore and USA bridges

Agenda



SSPA Maritime Center
Independent maritime consultancy since
1940



+125 dedicated employees  |  Worldwide network and partnership

Databases

21 Nationalities
30 PhDTowing Tank

SEAMAN Simulation

Maritime Dynamics Laboratory

Cavitation Tunnel

Maritime Department



RISE — Research Institutes of Sweden

• Started 2018

• Almost complete

• Hopefully going to 
MarCom in October

Member of PIANC Working group 215



• Mandatory on all ships > 300 GT 

• Transponder sends a dynamic signal 
every 3 – 10 second and static signal 
every 5 minutes

AIS Data



RISE — Research Institutes of Sweden

Ship failure (1/3)

2. Sharp turning

1. Drifting failure
3. Missing turning point

3. Missing turning point



RISE — Research Institutes of Sweden

Ship failure (2/3)



RISE — Research Institutes of Sweden

Ship failure (3/3)



Pedersen's categories vs. failures



RISE — Research Institutes of Sweden

1. Gather input

– AIS Data

• Failure rates

• Traffic volume

• Route layout

– Ship models

– Spatial layout

– Environmental conditions

2. MonteCarlo simulate input parameters

3. Run manoeuvre simulations in fast time

4. Compile result and analyse mitigation options

STAPS – Ship Traffic Allision Probability using 
monte carlo Simulations



RISE — Research Institutes of Sweden

• Ship types

• Routes

• Failure types

Starting points in a simulation



RISE — Research Institutes of Sweden

Gathering of start values

1

Wind direction = 185°
Wind speed = 6.34 m/s
Current direction = 165°
Current speed = 0.37 knots
Ship speed= 12.4 knots
Repair time for the failure= 12 min
Lateral offset= - 73 meter



RISE — Research Institutes of Sweden

Great belt bridge (1/3)



RISE — Research Institutes of Sweden

Great belt bridge (2/3)

2 simulation examples

• Missing turning point

• Sharp turning



RISE — Research Institutes of Sweden

• From one accident every 140 year

• To one accident every 210 year 

• Mostly reduced the allisions of ships 
with high speed

Great belt bridge (3/3)



• Turning at the wrong location

• Setting the wrong course at the 
turning point

Examples from Halsafjorden



RISE — Research Institutes of Sweden

Energy map – Halsafjorden



RISE — Research Institutes of Sweden

Baltimore Dali and example



RISE — Research Institutes of Sweden

WasingtonPost and NewYork Times



QUESTIONS?

AXEL HÖRTEBORN
axel.horteborn@ri.se
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