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LECTURE 5

Container
Terminals and Ships

CONTAINERIZATION AND 
MODERN CARGO STOWAGE
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CONTAINERS

• Looked at containers, types and markings
• Now, what happens to them

• First
• Terminals
• Ships

• Then
• Handling
• Securing
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TERMINALS
• Introduction

• Where containers arriving by ocean vessels 
are transferred to inland carriers, such as 
trucks, trains, or canal barges 
and vice a versa
• Transshipment for onward transport by 

land or sea
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TERMINALS
• Introduction

• Locations
• Large amount of real estate / capital costs

• Shore crane vs. ship’s crane
• Storage area for container – yard
• Quays and open area in favor of Finger piers 

and warehouses
• Easy access to transport methods
• Deep water

• Larger ships
• Close to sea not cities

• Replaced inland locations
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TERMINALS
• Evolution of the port of Rotterdam
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TERMINALS

• Introduction
• Four basic functions

1. Receiving
2. Storage
3. Staging
4. Loading 

• Import
• entering the terminal by sea and usually 

leaving by land modes
• Export 

• entering the terminal by land and leaving 
by sea modes
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TERMINALS

• Introduction
• Receiving

• container arrival at the terminal, either as 
an import or export, recording its arrival, 
retrieving relevant logistics data and 
adding it to the current inventory

• Storage
• placing the container in a known and 

recorded location so it may be retrieved 
when it is needed
• Stacked
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TERMINALS

• Introduction
• Staging

• preparing a container to leave the 
terminal

• Loading 
• placing the correct container in the right 

order on the ship, truck, or other mode of 
transportation
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TERMINALS
• Introduction

• Freight flow system with two external 
interfaces. 
• Quay

• loading and unloading of ships
• Landside 

• loading and unloading of trucks and 
trains
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TERMINALS
• Introduction

• Freight flow system with two external 
interfaces. 
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TERMINALS
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TERMINALS

Two major terminals:  Maher Terminal (largest intermodal port terminal on the East Coast) 
and APM Terminal (a branch of the Maersk shipping company)

The Port Elizabeth intermodal complex, Port  of New York / New Jersey



TERMINALS
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TERMINALS
• Operations

• Discharging a ship
• Containers moved off the ship with a 

manned Quay Crane (QCs)
• QCs puts the containers on vehicles

• like automated guided vehicles (AGVs)
• AGV moves it to the stack/yard

• Yard has numerous lanes where containers 
can be stored

• Lanes are served by, for example, 
automatically controlled Automated Stacking 
Cranes (ASCs)





TERMINALS
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TERMINALS
• Operations

• Discharging a ship
• When an AGV arrives at a lane, the ASC 

takes the container off the AGV and stores 
it in the stack

• Containers later retrieved from the stack 
by the ASCs and transported by the AGVs 
to transportation modes such as barges, 
deep-sea ships, trucks or trains. 

• Reverses to load containers on a ship
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TERMINALS
• Operations

• Computerized movement and tracking
• Further discussion of handling equipment in 

next lecture 
• Videos of terminals
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TERMINALS
• Largest world terminals
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TERMINALS
• Shanghai

• Yangshan container port
• Completely new facility built from scratch
• Opened in 2005
• Well outside the existing port facilities

• Changjiang delta, in Hangzhou Bay, 35 
km offshore
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TERMINALS
• Shanghai

• Well outside the existing port facilities
• Existing port facilities too shallow to 

accommodate the latest generation of 
containerships

• Provide additional capacity to meet traffic 
growth expectations
• World’s third longest bridge with a 

length of 32.5 km was built to link the 
port to the mainland

• Expected capacity of 15 million TEUs
• Video
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SHIPS
• Characteristics of Container Ships

• Cargo service provided
• general cargo, semi-container, purpose-built 

container ships
• Ship sizes

• Panamax, Post-Panamax, Suezmax, Malacamax
• Service

• feeder ships, mother ships
• Handling modes

• Lo/Lo, Ro/Ro; geared, gearless; hatchless
• Development generations

• Look at each
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SHIPS
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SHIPS
• First Generation – 1960s

• Modified tankers or general cargo vessels
• Least expensive and risky ship

• Containerization still unproven
• Carriers even used general cargo ships or 

partly modified ships
• Transport up 1,000 TEUs
• Onboard cranes – “geared”

• most port terminals were not equipped to 
handle containers

• Lo/Lo – Lift on, Lift off loading



25

SHIPS
• Ideal X

• First container ship
• Converted WWII surplus T-2 tanker

• Deck strengthened for containers
• Sailed April 26th 1956 from Port of 

Newark, NJ to the Port Houston, TX
• Carried 58 35-feet

(8 ft. wide by 8 ft.
high) containers
and a regular load
of 15,000 tons of bulk petroleum
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SHIPS
• Second Generation – 1970s

• Containerization widely adopted
• First keel up purpose built container ships 

• U.S Lines’ Lancer class 
• 1,200TEU ships capable of 22 kts. 
• Hatchless (no holds) construction

• Cargo space comprised of cell guides
• Open hatch cover – huge bilge capacity

• Gearless (some)
• cranes removed to carry more containers

• Container terminals developed
• Shore cranes
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SHIPS
• Cellular Holds
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SHIPS
• Third Generation – 1980s

• Economies of scale pushed for larger ships
• More containers carried the lower the 

costs per TEU
• Panamax 

• Limited by the size of the locks 
• 965ft. (294.13m) long, 107ft. (32.61m) wide, , 

and 39.5ft. (12.04m) (tropical fresh) deep
• About 4,000 TEUs
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SHIPS
• Forth Generation – mid-1990s

• Post Panamax
• Market risk since a ship above the panamax 

size required a substantial amount of cargo 
to be used 
• Required intermodal transport across 

North America
• Land bridge

• Rapid growth of global trade made such a 
ship class a marketable

• Draft limitations at ports
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SHIPS
• Fifth Generation – early 2000s

• Post Panamax Plus
• Reaching 8,000 TEUs
• Require worldwide handling networks 

• Transshipment ports and feeder ships
• Singapore – transshipment port
• Feeders

• Smaller ships that distribute 
containers from the large port to 
smaller regional ports

• Ships under 3,000 TEU
• Likely to be geared
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SHIPS
• Sixth Generation – 2006

• Maersk introduced the E Class 
• 11,000 to 14,500 TEUs
• "New Panamax“

• New locks 2013 – 2014
• 1,400ft. (426.72m) long, 180ft. (*54.86m) 

wide, 60 ft. (18.29m) deep
• About 12,500 TEU. 
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SHIPS
• Sixth Generation – 2006

• Emma Maersk
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SHIPS
• Three Containership Classes
• Maersk Jamestown

• Feeder
• 2,800 TEU

• Lica Maersk
• Panamax
• 4,200 TEU 
• 40 ft. draft

• Evelyn Maersk
• 12,500 TEU

• All built in 2000
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SHIPS
• Fleet Characteristics

• 2010, container ships made up 13.3% of the 
world's fleet in terms of deadweight tonnage.

• 2009, the average age of container ships 
worldwide was 10.6 years
• youngest general 

vessel type
• As of October 2010

• 4,831 Container ships
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SHIPS
• Use of ships

• Liner shipping services
• A regular scheduled shipping service
• Most container carriers provide this 

service
• Allows for predictability of freight arrival
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SHIPS
• Use of ships

• Charter services (also known as Tramp)
• Act of hiring (renting) a ship

• Voyage charter, the charterer rents the 
vessel from the loading port to the discharge 
port

• Time charter, the vessel is hired for a set 
period of time, to perform voyages as the 
charterer directs

• Bareboat charter, the charterer acts as 
the ship's operator and manager, taking on 
responsibilities such as providing the crew 
and maintaining the vessel.
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SHIPS
• Use of ships

• Charter services (also known as Tramp)
• Act of hiring (renting) a ship

• Charter Party, the completed chartering 
contract

• Container unique charters
• Vessel Sharing Agreement (VSA)

• An agreement between two or more carriers 
in which a number of container positions 
("slots") equal in space are reserved on 
particular vessels for each of the participants 

• Slot Charter 
• Carrier charters slot space on other carrier’s 

vessel
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SHIPS
• Freight rates
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SHIPS
• Freight rates
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• Looked at terminals and ships

• Next Lecture:  
Begin looking at handling containers

• Assignment: 
Chapter 1: Marine Cargo Operations, Meurn

Chapter 8:  Cargo Work, House

CONTAINERIZATION
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CONTAINERS

Purpose:
• All materials are presented strictly for educational purposes only


