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Ports are handling most of their cargo through containers. The standard 
container is the TEU (“ twenty-foot equivalent unit” ). There are currently 
approximately 7 million “ active”  TEUs around the wor ld. About 2.3 million 
TEUs are on board a ship somewhere on the wor ld’s oceans in-transit 
between por ts. The other 4.7 million TEUs are on land (in por t being 
unloaded, or reloaded, or at warehouses around the wor ld).

There are, however, many other mater ials that are handled in many other 
ways. These mater ials are called “ cargo”  and include fluids (oil, gasoline, 
orange juice, etc), solids (cement, mineral ores, etc).



Port Everglades is a container, a cargo and a cruise por t.



Container Ports

• Types of containers;
• Cranes and their  efficiency;
• Container  storage;
• Transfer  to land-based transpor tation;• Transfer  to land-based transpor tation;
• Development of inter -modal facilities;
• Roll On / Roll Off combination ships.



Types of containers.

Knowing the size and type of container gives an indication of the equipment 
needed to store and move them, provide an indication of the amount of land 
you need to store containers, power required for refr igeration units dur ing 
trans-shipment, and the r ight type of chassis available to transpor t them.

The 20’ Dry Van.



The 40’  Standard Dry Van.
Several different types of containers exist, revolving around the relatively standard 
40’  and 20’  lengths. This is the standard 40’  dry van.



The 40’  Refr igerated Container .
Likewise, refrigerated containers are 40’  length with a height of 8’ - 6” .



The 40’  High Cube Dry Container .
Things start to change with the 40’  high cube dry container which has the 
standard 40’  x 8’  in length and width, but is 9’ - 6”  in height.



The 40’  Open Top Container .
For special applications, an open top container is also available in the standard 
dimensions of the 40’  container.



The 40’  Pallet-wide Container .
Another variation is the pallet-wide container which is standard in the height and 
length, but slightly wider at 8’ - 2”  on the exterior and a full 4 inches wider on the 
inside.



The Tr i-axle Chassis.
In addition to the containers, the shipper must also consider the chassis to move 
containers towed by conventional tractors.



The Regina M is one of the largest containerships in the wor ld, capable of 
carrying about 6,600 TEU©s.



Mobile Gantry Cranes. Port of Miami.



Generally 
speaking the 
mobile gantry 
type cranes are 
the most 
efficient.  

They are also the 
most expensive, 
with pr ices in the 
range of  $8-10 
million.



This gantry is loading trucks into the ship’s cargo holds; they can also be used to load other  odd shaped items into 
the holds or  onto the decks of ships. The cranes use a spreader  bar  attached to lifting points.



A single gantry crane may unload a ship of this size in 8 to 12 hours. Longer ships will 
have two or more gantr ies working on them. Gantry cranes can be either rubber tire 

mounted or rail mounted.



The gantry lowers the double-TEU on to a 
special container  truck, where all four  
outer  corners will link automatically with 
a simple key-type connector .

Off-loaded TEUs are typically routed to a 
por tion of the container  yard for ,

(1) trans-shipment by land, or  
(2) to another  ship.



A single-boom gantry.



Ship-board cranes: these are the least effective cranes and slow, but cheap. They are 
there where-ever the ship goes. A major disadvantage is that the crane operator has 

very poor visibility from from the hold and of the pier area.



Container Storage

Typically container storage is immediately adjacent to the cranes that load and unload 
the ships. This shor tens the haul time for loading and unloading.



Rubber-tired gantry cranes.

For fur ther organization of the TEUs smaller gantry cranes may be used to stack containers.  Full 
containers may be stacked 4 to 5 high as a maximum for maximum storage density.





A mast packer is 
used to stack up 
TEUs.  I t is really 
a telescoping 
forklift. 

Empty TEUs can 
be stacked up to 8 
to 9 high.  

In Flor ida they are 
usually stacked to 
lower levels due to 
potential high 
wind conditions.



The container yard at the Por t of Miami. Most container yards are leased to the shipping 
companies and they use and organize their area at their  discretion.







Outbound Transportation from the Port.

1) Railroad;
2) Highways via trucking;
3) Other  ships;
4) Air  (usually broken down significantly).

Air  travel is not likely due to its rapid nature and the ships slow nature.  I f you were 
sending by air , you most likely have sent from the source by air  which would be sending by air , you most likely have sent from the source by air  which would be 
much faster .  The cr itical issue for  all these modes of travel is to have them readily 
available and easily accessible.



Dock-to-Rail Transfer. TEUs are being loaded for  rail transpor t by a rubber  tired 
gantry crane.



A reach stacker is used to load a TEU with a chassis onto a railcar.



A light-duty rubber-tired gantry crane awaiting a train flatcar to load a TEU and 
chassis.  Notice how the gantry crane straddles the track.



Large rubber-tired 
gantry crane 
loading a TEU onto 
a railcar



Development of Facilities.

a) Dockage Planning Factor.

For  planning purposes, a container  por t needs 500 feet of dockage frontage (350 feet 
+ factor  of safety)  per  ship per  day for  loading and unloading. For  example, Por t 
Everglades handles 4,000 ships per  year  and therefore requires,
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Roll On / Roll Off (Ro-ro) Dockage.

Roll On / Roll Off or RORO are the per fect ship for undeveloped por ts because the cargo is “ self 
propelled”  and does not require expensive cranes.





Ship Ramp Character istics

Height of Entrance

Based on height of tallest vehicle likely to use it

Minimum headroom = 17 feet (5.45 meters)

Shore Ramp Design FactorsShore Ramp Design Factors
Length &  Width– depends on the width of the largest vessel 
likely to use the facility



Shore Ramp Design Factors Shore Ramp Design Factors –– Berthing plans.Berthing plans.



A Stern RORO ramp.



A Quar ter RORO ramp.



A Skewed RORO ramp.



A Bow RORO ramp.





A RORO and a container ship in Por t Everglades. ROROs can load a ship very quickly and still 
accommodate large items that can be trailered or towed, such as a helicopter.



A US Navy RORO loading a br igade for I raq in 2004.





Loading from a barge in a bay area.



The latest trend is for ships to have a dual capability: both containers and ROROs.



The combination ship can handle large vehicles and trailers that are difficult to crane load.  
These items are stored in the cargo hold that was previously used also for containers, such 

as busses, construction equipment.  The TEUs are stored on the ship’s deck.



Liquid Bulk Cargo.

Commodities like crude oil, gasoline, orange juice and miscellaneous 
chemicals are common liquid bulk cargoes. 

L iquid forms of bulk cargo are measured by weight or volume (pr imar ily 
by tons).

The next slide shows a tanker offloading crude oil.





Dry bulk cargo (grains) being loaded unto a ship. Cargoes include petroleum 
coke, gypsum, salt and grains. Dry cargo shipped in bulk are measured by 

weight or volume (pr imar ily tons), not by count.



A container ship 
underway. 

This is our overall 
design goal: a cargo 
ship loaded and on 
another voyage.  

Without our work in 
the por ts, they 
cannot be efficient on 
the seas.








