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Cargo Shipping

Puzzle 

or

Process ?



Cargo Shipping

Success Formula

Product Susceptibility + Transit 
Environments + Understanding the Total 
Transit + Packaging Adequacy = 

Loss Free Shipment



Cargo Shipping

ÅProduct Susceptibility

ÅTransit Environments

ÅUnderstanding the Total Transit

ÅPackaging Adequacy



Product Susceptibility

ÅUnderstanding the components of the product

Å Understanding how the components work and are 
engineered

Å Determine where the product can be damaged

Å Some exposures: vibration, moisture damage, crushing, 
dropping, theft, infestation, temperature extremes



Transit Environments

ÅDomestic Transit
× Train, Truck, Air, Barge

ÅOverseas Transit
× Vessel, Air

ÅDestination Transit
× Train, Truck, Air, Ox Cart



Transit Environments

Critical Components

Å Carrier Selection: adequate cargo 
protection, modern equipment, experience 
handling similar cargoes, clean stowage

Å Forwarder Selection: knowledgeable about 
ports and services, country import 
requirements



Understanding the Total Transit

ÅCarriers

ÅShipping Terms

ÅWeather Conditions

ÅImportation Country Requirements

ÅAnticipated Time of Total Transit

ÅContract Provisions



Packaging Adequacy

We Know:

ÅHow the product can be damaged

ÅThe total transit , and entry requirements

ÅThe contract terms for carriage and sale of 
the product

ÅMethod of transportation including stowage 
requirements



Packaging Adequacy

Thought Process

ÅMinimize Loss From the Theft Group

ÅMinimize Physical Damage

ÅMinimize Environmental Damage



Final Check List

Preparing the Cargo
ÅPack for the toughest leg of the journey

ÅUnderstand where the cargo is most susceptible to 
damage

ÅUnderstand that the exterior package may need to 
support cargo more dense because of transit 
schedule

ÅProtect from Theft, Handling and Stowage, Water 
damages

ÅUnderstand the entire transit exposures



Final Check List

Plan The Stow

ÅObserve Weight Limitations

ÅAvoid Mixing Incompatible Cargo

ÅObserve Hazardous Materials / Dangerous 
Goods Regulations

ÅHave all Cargo and Materials Ready Before 
Stowage Begins

ÅPlan for ease of Unloading

ÅUnderstand Cosmetic Damage Exposures



Loss Free Shipment

Success Formula

ÅProduct Susceptibility + Transit 
Environments + Understanding the Total 
Transit + Packaging Adequacy = 

Loss Free Shipment



Case Study: Trans-ocean tow of a large floating dry 
dock

Marine Transportation of Irregular Cargo
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Marine Transportation of Irregular Cargo

Define The Project:

By definition, ñirregular cargoò implies a cargo type that does not fit into the box of ñstandardò 
marine transportation and as a result often requires an increased level of loss control input and 
management. 

To start this process it is vital to define and understand the project which generally revolves 
around the 4-in-1 question:

Å What needs to go where, when and how?

And while sometimes the immediate answers can be a little dauntingé..

Å What? The large, heavy, awkward to handle and expensive parts
Å Where? Very, very far and/or to remote and inaccessible location/s
Å When? Yesterday. But tomorrow at a push
Å How? We are working on thatéé..

Involvement at that stage is ok as it allows a level of input and control.



Marine Transportation of Irregular Cargo

The 4 - in -1: What, where, when, how?

Å What? Delivery of a 950 foot long new-build steel floating dry dock (FDD), 55,000 long ton 
lift, as a 576ô mid body section with the 187ô bow and stern sections stowed and secured

Å Where? Trans Pacific: Far East to San Diego, California (via Hawaii)
Å When? October to December 2016
Å How? Open ocean tow, approximately 6,500 NM @ 5 knots, 60 days



Marine Transportation of Irregular Cargo

Identify The Hazards:

Primarily associated with the route 
Å Weather and sea state; Western Pacific ñtyphoon alleyò in typhoon season, followed by 

several thousand nautical miles of open Pacific Ocean
Å Distance from assistance, safe harbor/shelter
Å Slow speed canôt outrun storms

I.e. is a large FDD strong and stable enough for the rigors of open ocean transit?



Marine Transportation of Irregular Cargo

Strength analysis:

Conventional ship longitudinal strength analysis comprises of stress and strain calculations 
associated with longitudinal bending moments, hogging and sagging, and shear forces. 

These bending moments develop as a result of load distribution (cargo, ballast, 
deadweight and vessel lightweight) and buoyancy distribution (waves and hull form), and 
themselves depend on the intended vessel design purpose and Classification notation (area 
of operation and statistical wave characteristics)



Marine Transportation of Irregular Cargo

Strength analysis:

But even this analysis does not prevent all hull failureséé.

é.although inclusion of this example in no way implies or suggests causeé.
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Marine Transportation of Irregular Cargo

Strength analysis:

But in strength terms, a floating dry dock is not a conventional vessel. Operational design is calm (still 
water) harbor conditions with the load case for most onerous longitudinal strength analysis being a vessel 
equal to the FDD maximum lift capacity distributed over the shortest deck length. Also note, FDDs are not 
designed specifically for open ocean towing, and wide, open ended, 3 sided boxes are not inherently rigid 
structures (*Note as of 2017 ABS rules for steel FDDs include consideration of ñEnvironmental Safety Factorsò associated with open 
ocean towing).



Marine Transportation of Irregular Cargo

Strength analysis:

So how do you analyze the strength of an FDD under conditions of open ocean tow? An FEA 
(Finite Element Analysis) study was completed for the anticipated load condition and for the most 
severe historical significant wave height for the route; BUT it is important to note the FEA outputs 
are only as good as the inputs:

FEA Inputs:
Å Mesh size and fixity
Å FDD particulars
Å FDD structural 

arrangement
Å Load condition
Å Sea states and direction

FEA Outputs: 
Å Worst case ïquartering 
seas, ñrackingò

Å Local stress hotspots
Å Structural modifications



Marine Transportation of Irregular Cargo

Stability analysis:

Stability was modeled for a variety of conditions to include two compartment damage in the 
anticipated load condition; again it is important to note the model outputs are only as good as 
the inputs:

Model Inputs:
Å FDD particulars
Å FDD watertight 

subdivision arrangement
Å Tank volumes
Å Load condition
Å Dynamic wind heel
Å Hs wave profile

Model Outputs: 
Å Intact and damage 

stability criteria met
Å Longitudinal strength 

criteria met 



Marine Transportation of Irregular Cargo

Motion Study:

Å 6 degrees of vessel motion
Å Different accelerations at 

different locations
Å Acceleration applied to object 

mass determines the required 
restraining force

Å Permits design of adequate sea 
fastenings

To ensure adequate securing of:
Å Bow and stern sections
Å Pontoon deck apron
Å Vehicle access ramps
Å Keel blocks
Å 50 ton SWL  Wing Wall Cranes



Marine Transportation of Irregular Cargo

Green water load analysis:

Å To ensure adequate strength of the transverse internal bulkhead which is now the FDDôs effective bow 
(remember the FDD actual bow and stern sections have been removed and stowed; the mid body is being 
towed)

Å To design ñbreakwatersò with sufficient sea fastening restraint at the bow and stern for protection against 
shipping excessive green water:
Å Prevent unwanted additional loads on bow/stern section, vehicle ramp and apron sea fastenings
Å Prevent unwanted adverse stability ïfree surface from entrapment of water deck


