
The Dropped Object The Dropped Object 
SolutionSolution

Investigation into shackle related Investigation into shackle related 
dropped object incidents offshore dropped object incidents offshore 
for Santos and Diamond Offshorefor Santos and Diamond Offshore



Project AimsProject Aims

Review of Ocean Epoch 4Review of Ocean Epoch 4--piece shackle related piece shackle related 
dropped object incidents.dropped object incidents.

Review wider industry experiences of similar Review wider industry experiences of similar 
incidents and investigation of alternative incidents and investigation of alternative 
shackle designs available.shackle designs available.

Production of shackle inspection and selection Production of shackle inspection and selection 
guidance along with relevant remedial training guidance along with relevant remedial training 
requirements. requirements. 



Project DeliverablesProject Deliverables

Shackle Shackle 
InspectionInspection

ManufacturersManufacturers

Inspection VendorsInspection Vendors

Australian StandardsAustralian Standards

DROPS Practices

Shackle Shackle 
Selection Selection 

ManufacturersManufacturers

SuppliersSuppliers

Product designs Product designs 
availableavailable

Onboard Onboard 
applicationsapplications

DROPS DROPS 
recommended

DROPS Practices

recommended



Shackle Shackle 
SelectionSelection



Australian StandardsAustralian Standards

AS 2741AS 2741--2002:   Shackles2002:   Shackles

Materials and Proof Test Materials and Proof Test -- ManufactureManufacture..

Shackle Selection.Shackle Selection.

Markings and Inspection.Markings and Inspection.

Shackle Assembly.Shackle Assembly.

Test and Certification.Test and Certification.



Selection CriteriaSelection Criteria

Working Load Limit Working Load Limit -- WLLWLL
•• Maximum load that can be supported by a Maximum load that can be supported by a 

shackle in general use (direct vertical load).shackle in general use (direct vertical load).

•• Definitions vary due to environment and Definitions vary due to environment and 
rigging design (Ref AS 1418.1 Crane rigging design (Ref AS 1418.1 Crane MechsMechs).).

TemperatureTemperature
•• Do not use outside Do not use outside --10°C to 200°C window 10°C to 200°C window 

without manufacturer consultation.without manufacturer consultation.

AS 2741-2002 Appendix B Paragraph B2 & B4



Selection CriteriaSelection Criteria

Avoid load Avoid load 
configurations configurations 
where rope or where rope or 
load can roll and load can roll and 
‘unscrew’ ‘unscrew’ 
pin/nut.pin/nut.



Selection CriteriaSelection Criteria

Avoid eccentric Avoid eccentric 
loading loading -- use of use of 
‘spacers’ ‘spacers’ -- not to not to 
be welded.be welded.



Selection CriteriaSelection Criteria

Side loading of a Side loading of a 
shackle is to be shackle is to be 
avoided.  Select a avoided.  Select a 
shackle design shackle design 
and configuration and configuration 
to facilitate to facilitate 
loading along the loading along the 
axis of the centre axis of the centre 
line of the line of the 
shackle.shackle.



A. Noble & Sons LtdA. Noble & Sons Ltd

RUD VIPRUD VIP--Shackle Shackle 
‘Foolproof’ design.‘Foolproof’ design.

Van Van Beest Beest ‘Safety’ ‘Safety’ 
Shackles.Shackles.

Crosby ‘4Crosby ‘4--piece’ piece’ 
shacklesshackles..



Bullivants Bullivants Lifting & SafetyLifting & Safety

Van Van Beest Beest ‘Safety’ ‘Safety’ 
Shackles: 4Shackles: 4--piece piece 
shackle designshackle design

Boss ‘Grade S’ Boss ‘Grade S’ 
Alloy safety Alloy safety 
shacklesshackles



UniRig UniRig Pty LtdPty Ltd

Van Van BeestBeest ‘Safety’ ‘Safety’ 
Shackles: 4Shackles: 4--piece piece 
shackle design. shackle design. 

Rouen ‘Safety’ shackle Rouen ‘Safety’ shackle 
design design -- Chinese Chinese 
Manufactured.Manufactured.

Yoke ‘forged bolt pin’ Yoke ‘forged bolt pin’ 
shackle shackle -- DNV/ABSDNV/ABS



Shackle Shackle 
InspectionInspection



Australian StandardsAustralian Standards

AS 2741AS 2741--2002:   Shackles2002:   Shackles

InspectionInspection
•• MarkingsMarkings

•• CertificationCertification

•• Shackle AssemblyShackle Assembly

•• Worn material inspectionWorn material inspection



Shackle MarkingsShackle Markings

Information to be Information to be 
raised or indented raised or indented --
must be legible to must be legible to 
be legal!be legal!

To include:To include:
•• Manufacturers IDManufacturers ID

•• Quality Grade of Quality Grade of 
Material (i.e M or S)Material (i.e M or S)

•• WLLWLL

•• Test Certificate ID Test Certificate ID 



CertificationCertification

The certificate should The certificate should 
state:state:

•• Type (Type (deedee, bow, body , bow, body 
and pin design)and pin design)

•• Material Quality GradeMaterial Quality Grade

•• Nominal sizeNominal size

•• Surface finishSurface finish

•• WLLWLL

•• Proof forceProof force

•• Date of proof test

•• Quantity in batchQuantity in batch

•• Number testedNumber tested

•• Batch identificationBatch identification

•• Declaration of Declaration of 
compliance to AS 2741compliance to AS 2741

•• Name of manufacturerName of manufacturer

•• Name of testing houseName of testing house

•• Signature of InspectorSignature of InspectorDate of proof test



Shackle AssemblyShackle Assembly

Ensure the pin is not Ensure the pin is not 
bent (visually) and bent (visually) and 
seats correctly.seats correctly.

Ensure pin is not loose Ensure pin is not loose 
within shackle body.within shackle body.

Ensure body and crown Ensure body and crown 
of the shackle are not of the shackle are not 
deformed/bent.deformed/bent.

Single Nut & Lockwasher Single Nut & S.S. Split Cotter Single Nut & Locking WireLocknut Lock Nut & S.S. Split Cotter

Bolted Shackle with S.S. Split Cotter
H.S. Friction Grip

Nylock Nut

'Alenco' Nut'Alenco' Nut

Safety Strop

Screwed Shackle with S.S. Ty-WrapCastle Nut & S.S. Split Cotter



Shackle AssemblyShackle Assembly

Never replace pin with Never replace pin with 
a different material a different material 
grade. (>150t WLL, new grade. (>150t WLL, new 
pin requires retest of pin requires retest of 
shackle by vendor shackle by vendor --
Van Van BeestBeest).).

Ensure ‘split’ pin is Ensure ‘split’ pin is 
correctly installed:correctly installed:

•• Prongs bent back fullyProngs bent back fully

•• Stainless SteelStainless Steel

•• Only use onceOnly use once



Worn MaterialWorn Material

Essentially, if its visual, its not good!Essentially, if its visual, its not good!
•• >8% loss in diameter is a fail>8% loss in diameter is a fail

•• Gouges and sharp burs are a failGouges and sharp burs are a fail



Worn MaterialWorn Material



Third Party InspectionThird Party Inspection



Broadening TrainingBroadening Training

Provided by Provided by BullivantsBullivants

Predominantly aimed a slinging ops for Predominantly aimed a slinging ops for 
nonnon--dogmen dogmen and nonand non--riggersriggers

Contact: Jim Purcell (Contact: Jim Purcell (BullivantsBullivants))

NOT A CERTIFICATED COURSE!NOT A CERTIFICATED COURSE!

WILL NOT COVER DROPS ISSUES SPECIFICALLYWILL NOT COVER DROPS ISSUES SPECIFICALLY

….and WILL BE COMPANY SPECIFIC TO A ….and WILL BE COMPANY SPECIFIC TO A 
DEGREEDEGREE



SUMMARYSUMMARY

Shackle SelectionShackle Selection
•• Guidance from AS 2741Guidance from AS 2741--20022002

•• Product available from 3 local suppliersProduct available from 3 local suppliers

•• Global ManufacturersGlobal Manufacturers

Shackle InspectionShackle Inspection
•• Comprehensive Guidance from AS 2741Comprehensive Guidance from AS 2741--20022002

•• DROPS Guidance DROPS Guidance 

•• Broadening training available Broadening training available -- BullivantsBullivants
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