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Portsare handling most of their cargo through containers. The standard
container isthe TEU (*twenty-foot equivalent unit”). Thereare currently
approximately 7 million “active” TEUs around theworld. About 2.3 million
TEUsareon board a ship somewhere on the world’s oceansin-transit
between ports. The other 4.7 million TEUsareon land (in port being
unloaded, or reloaded, or at warehouses around the world).

There are, however, many other materialsthat are handled in many other
ways. These materialsare called “ cargo” and include fluids (oil, gasoline,
orangejuice, etc), solids (cement, mineral ores, etc).



Port Evergladesis a container, a cargo and a cruise port.



Container Ports

* Typesof containers,
 Cranesand their efficiency;
e Container storage,

e Transfer toland-based transportation;
 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 movethem, provide an indication of the amount of land
you need to store containers, power required for refrigeration unitsduring
trans-shipment, and theright type of chassisavailableto transport them.

The 20’ Dry Van.

20" x 83'6" Standard Dry Van

OUTSIDE DIMENSIONS

LENGTH WIDTH HEIGHT
El:ll ISI SI EII
(G.096 M) 2438 M 2591 M)
INSIDE DIMENSIONS
LENGTH WIDTH HEIGHT
1 gl__l-ll TISII ?I-I:III
(5,593 M (2337 WD (2 358 M)
DOOR OPENING

WIDTH HEIGHT

?ISII FISII

2 337 W (2251 M)
INTERNAL PAY LOAD
CAPACITY

TARE CARGO
1171 cu. ft. 5070 Ibs. 33000 Ibs

(337 cu m) (2300 kg. ) (17237 kg)



The40Q Standard Dry Van.

Several different types of containers exist, revolving around the relatively standard
40" and 20’ lengths. Thisisthe standard 40' dry van.

40" x 8'6" Standard Dry Van

OUTS IDE DIMENSIONS

LENGTH WIDTH HEIGHT
4|:|l EI SI EII
(12.7192 M) (2438 M) (2597 M)
INSIDE DIMENSIONS
LENGTH WIDTH HEIGHT
3"3'5" FIEII FISII
(12.040 M) (2337 M) (2337 M)
DOOR OPENING
WIDTH HEIGHT
T,'IEII FISH
(2337M) (2267 M)
INTERNAL PAYLOAD
CAPACITY
TARE GARGO

2357 cu. ft 8466 Ibs. 44000 |bs.
(67.5 cum) (4022 kg.) (19958 kg.)



The 40 Refrigerated Container.
Likewise, refrigerated containers are 40' length with aheight of 8'- 6”.

40' Refrigerated Containers

OUTSIDE DIMENSIONS
LENGTH WIDTH HE IGHT
A0 B’ 9' 5"
(12192 My (2438 M) (2 898 M)
INSIDE DIMENSIONS
LENGTH WIDTH HE IGHT
3:.“ -I -I n TIEII EIEII
(11.557 M) 2. 286 M) (2. 489 M)
DOOR OPENING

WIDTH HE IGHT

TIEII EI-III

(7. 386 M) (2 464 M)
INTERNAL PAYLOAD
CAPACITY

TARE CARGO
2348 cuft. 13575 Ibs.* 41000 I,
(66,5 cu.m) & 158 kg (18595 kg.)

*includ ing gens & weight'Tuel



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 is9’- 6” in height.

40' x 9'6"
High-Cube/Dry Containers

OUTSIDE DIMENSIONS
LENGTH WIDTH HEIGHT
;-":II EI L:II EII
(12192 M) (2438 M) 7,896 M)
INSIDE DIMENSIONS
LENGTH WIDTH HEIGHT
jglsll FIEII ISI-II:III
12014 M) (2 337 M) (2.692 M)
DOOR OPENING

WIDTH HEIGHT

FIEII ISISII

(2 337 M) 2 565 M)
INTERNAL PAYLOAD
CAPACITY

TARE CARGOD
2654 cu. ft. 9050 Ibs. 44000 Ibs,

(76 cum.) 4119 kg.) (19958 kg.)



The40' Open Top Container.

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

40' Open Top Containers

OUTSIDE DIMENSIONS
LENGTH WIDTH HEIGHT
4':" SI SI EII
(12192 M (2. 430 M) (2,591 M)
INSIDOE DIMENSIONS
LENGTH WIDTH HEIGHT
SEIISII_.\-:I‘_:IIEII FISII FISII
(TZUT3-TLZMU M) (2337 M) (2. 20T M)
DOOR OPENING
WIDTH HEIGHT
FISII FISII
(2.337 mm) (2.267 M,
INTERNAL PAYLOAD
CAPACITY
TARE CARGD
2345l i 10030 |bs. 44000 |k,

[66.4cum) (4550 kg.) (19958 kg.)



The 40’ Pallet-wide Container.

Another variation is the pallet-wide container which is standard in the height and
length, but dlightly wider a 8- 2" on the exterior and afull 4 inches wider on the
Inside.

40' Pallet-Wide Containers

OUTSIDE DIMENSIONS
LENGTH WIDTH HEIGHT
40' g'2" ad 6"
(12 192 M) (2 459 1) (2591 M)
INSIDE DIMENSIONS
LENGTH WIDTH HEIGHT
395" g 78"
12040 M) (2438 M) (2337 W)
DOOR OPENING
WIDTH HEIGHT
710" TE"
(2387 M [2 286 M)
INTERNAL PAY LOAD
CAPACITY
TARE CARGO
2458 cu. . 9250 Ibs. 44000 |bs.

(70 4cu. m) (4200 kg.) (19958



TheTri-axle Chassis.
In addition to the containers, the shipper must also consider the chassisto move
containers towed by conventional tractors.

Tri-axle Chassis

Tri-axle LENGTH LENGTH
CLOSED OPEN
23'6" 28'6"
WIDTH
J6"-102"
TARE MAXIMUM
WEIGHT CARGD WT.*
gGaa0-a940 44000 [ bs.
Superslider LENGTH LENGTH
CLOSED OPEN
28" ag'
WIDTH
46"
TARE MAXIMUM
WEIGHT CARGD WT.*
2300 47500 [bs.

* Guide waight subjgct to individual US state restrictions.
Chassia m ust be in opan position to get maximum
carga weight.



The ReginaM isoneof thelargest containershipsin the world, capable of
carrying about 6,600 TEU®G.



Mobile Gantry Cranes. Port of Miami.




Generally
speaking the
mobile gantry
typecranesare
the most
efficient.

They arealso the
most expensive,
with pricesin the
range of $8-10
million.



Thisgantry isloading trucksinto the ship’s cargo holds; they can also be used to load other odd shaped itemsinto
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 thissizein 8to 12 hours. Longer shipswill
have two or more gantriesworking on them. Gantry cranes can be either rubber tire
mounted or rail mounted.



Thegantry lowersthe double-TEU onto a
gpecial container truck, whereall four
outer cornerswill link automatically with
a ssimple key-type connector.

Off-loaded TEUs aretypically routed to a
portion of the container yard for,

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






Ship-board cranes: these arethe least effective cranesand slow, but cheap. They are
therewhere-ever the ship goes. A major disadvantage isthat the crane operator has
very poor visibility from from the hold and of the pier area.



Container Storage

Typically container storageisimmediately adjacent to the cranesthat load and unload
the snips. Thisshortensthe haul time for loading and unloading.



Rubber-tired gantry cranes.

For further organization of the TEUssmaller gantry cranes may be used to stack containers. Full
containers may be stacked 4 to 5 high asa maximum for maximum stor age density.






A mast packer is
used to stack up
TEUs. Itisreally
a telescoping
forklift.

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

In Floridathey are
usually stacked to
lower levelsdueto
potential high
wind conditions.



The container yard at the Port 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 isnot likely duetoitsrapid nature and the ships dow nature. |f you were
sending by air, you most likely have sent from the sour ce by air which would be
much faster. Thecritical issuefor all these modes of travel isto have them readily
available and easily accessible.



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




A reach stacker isused toload a TEU with a chassisonto arailcar.




A light-duty rubber-tired gantry crane awaiting atrain flatcar toload a TEU and
chassis. Notice how the gantry crane straddlesthe track.



Largerubber-tired
gantry crane
loading a TEU onto
arailcar



Development of Facilities.

a) Dockage Planning Factor.

For planning purposes, a container port needs 500 feet of dockage frontage (350 feet
+ factor of safety) per ship per day for loading and unloading. For example, Port
Everglades handles 4,000 ships per year and thereforerequires,

(4,000 ships) year 500 feet

—— =5,500 feet
year 365days ship

Dockage frontage =



Roll On / Roll Off (Ro-ro) Dockage.

Roll On/ Roll Off or RORO arethe perfect ship for undeveloped ports because the cargo is“ self
propelled” and does not require expensive cranes.






Ship Ramp Char acteristics

Height of Entrance

Based on height of tallest vehicle likely to use it
Minimum headroom = 17 feet (5.45 meters)
Shore Ramp Design Factors

Length & Width— depends on the width of the largest vessel
likely to use the facility



Shore Ramp Design Factors — Berthing plans.



A Stern RORO ramp.



A Quarter RORO ramp.



A Skewed RORO ramp.



A Bow RORO ramp.






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



A US Navy RORO loading a brigade for Iraq in 2004.






L oading from a bargein a bay area.



Thelatest trend isfor shipsto have a dual capability: both containersand ROROs.



The combination ship can handle large vehiclesand trailersthat are difficult to craneload.
Theseitemsare 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 Carqgo.

Commoditieslike crude oil, gasoline, orange juice and miscellaneous
chemicalsare common liquid bulk cargoes.

Liquid forms of bulk cargo are measured by weight or volume (primarily
by tons).

The next dide shows a tanker offloading crude olil.






Dry bulk cargo (grains) being loaded unto a ship. Cargoesinclude petroleum
coke, gypsum, salt and grains. Dry cargo shipped in bulk are measured by
weight or volume (primarily tons), not by count.



A container ship
underway.

Thisisour overall
design goal: acargo
ship loaded and on
another voyage.

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












