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You may remember us from such papers as:
e PIANC APAC 2022, “Breaking Point — Understanding the Dynamics of Parted Mooring Lines and Protection Barriers” — Butler, WGA

e PIANC APAC 2022, “Mooring Line Barriers — Better Understanding the Risks We’re Mitigating” — Deussen, WGA
e Australasian Coasts and Ports 2023, “Loose Ends: Computational Modelling of Snapback Paths” — Butler, WGA
35" PIANC World Congress 2024, “Snapback to The Future: New Methods for Parted Mooring Line Analysis” — Butler, WGA
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1.  Historical Background Definition of the problem

Parted mooring lines are a frequent occurrence at ports around the wardd and present a
significant risk to personnel at these ports. It is estimated that 1 in 7 interactions between
personnel and parted mooring lines results in a fatality, Further, it is estimated that Ausiralian
ports see a fatality due to parted mooring lines approximately once every 5 vears.
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) S\WBICK PATHANALYSIS IS A FOAERFLL TOOL




#%  BUTTHEAVOLNT OF DATAIT CONTAING IS MASSIVE

Imagine a Bulk Export Facility:
e 4 Berths

e 4 Sizes of Bulk Carrier

e 3 Tides and Vessel Ballast Conditions
e 9 Possible Mooring Arrangements

e 2 Failure Points (Winch, Fairlead)

e 16 Mooring Lines
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WEVWERE FACHDWTHQUTE THE CHALLBNGE

Problem Statement:

CLIENTS NEED AWAY TO MSLALISE SNAPBACK RISK) BUI CRAAINGS DO NOT
CAPTURE THE CHANGES INCONDITIONS THAT OCCLR INREAL LIFE, AND SNAPBACK
PATHMOCH.S CONTANTOO MLCHDATA TO BE EASLY UNCERSTOOD




VEVERE FACEDWTHQUTE THE CHALLBENGE

VHAT IS THEMNMM AMOUNT GF INFORMATION NEEDED
TO ACCLRATHLY CONVEY SNAPBACK RISK?




METHODOLOGY.

@ 1. CA.OLATETHE SNAPBACK PATHMOCELS
(125,000 MODH.S FOR PREVIOLS EXAMPLE)
@ 2 SORTTHE DATAINTO GROLPS OF SMLARTYPES
(.E ALL FARLEAD FALLRES FOR AGVENBREAST LIND)

3. CALOUATETHEMNMM PONTS THAT DEANE THE ENVELOPE OF THE PATH
AND CREATE 3D GBJECTS DEHNED BY THESE FOINTS

@ 4. SORT THE OBJECTS INTO HERARCHES LBEHU_ FORBMMSLALISATION



METHODOLOGY.

1. CALOU ATE THE SNAPBACK PATHMODHS
(125000 MOELS FORFREVMOSEXAVPLE)
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METHODOLOGY.

@ 2. SORTTHE DATAINTO GROLPS OF SMLARTYPES

(L.E ALL FAREAD FAILLRES FOR AGIVENBREAST LINE)



METHODOLOGY.

) 3 CALOUATETHEMNMM PONTS THAT DEANE THE ENVELOPE OF THE PATH
AND CREATE 3D GBJECTS DEHNED BY THESE POINTS




AND CREATE 3D GBJECTS DEHINED BY THESE POINTS
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METHODOLOGY.

3. CALOUATE THEMNMM PONIS THAT CEHNE THE BNVELOPE OF THEPATH
AND CREATE 3D GBJECTS DEHINED BY THESE POINTS
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.BJI THEN WVEHADASMALERR ICEA..



3. CALOUATE THEMNMM PONIS THAT DEHNE THEBNVELOPE OF THE
AND CREATE 3D GBJECTS DEHNED BY THESE POINTS




3. CALOU ATE THEMNMM PONIS THAT DEHNE THE BNVELOPE OF THE PATH
AND CREATE 3D GBJECTS DEHNED BY THESE POINTS




CALOU ATE THEMNMM PONTS THAT DEHNE THE BNVELOPE OF THEPATH
AND CREATE 3D GBJECTS DEHNED BY THESE POINTS
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METHODOLOGY.

@ 4. SORT THE OBJECTS INTO HERARCHES USERU FORBMMSLALISATION
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EXAMALET:

A 180k DWT and 250k DWT vessel call port with different spring and head line arrangements.







EXAMALE 2

A user wishes to understand their overall snapback risk for a given mooring
arrangement and sets up a hierarchy to suit.




EXAMALE 2

Later, they intend to do remediation works on piles — instead of a hierarchy for mooring
arrangement, now they need to understand tides.




EXAMALE 2

As part of the pile remediation works, they identify damage to a dolphin, and now wish
to change their model hierarchy to prioritise the battery limits spatially around the
dolphin.




EACHBMMODH. CANBE GENERAI

AUTOMATICALLY.



Y neres

1. DATASETS REJUCED BY 300 - 8000 TIMES

(OLR LATEST SNAPBACK PATHBMMOCHL IS ASMALL ERALETHANTHESE S IDES)




Y neres

2 BMHE

ARCHES ARE AUTOMAI

BASH”

) ONEXCHL INPUT

(CLIBNTS CAN CEANEWHAT DATATHEY WANT TO SEE, HOWVGRANLLAR, ANDINWHAT ORDER THEY WANT TO SEEIT)



Y neres

3. SNAPBACK Z0NES CAN BE UPDATHD DYNAMCALLY

(MO CAN BE CHANGED INSTANTLY FOR NEAVVESSH S NEWMOORING ARRANGEMVENTS DIFFERENT TICES ETC)

VHCHMEANS SAHER PFORTSHORALL
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