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Hoisting devices are defined as machinesthat lift theload freely suspended from a
hook or a shackle.

Thetypesstudied hereare:

- Mobile mechanical cranes

- Mobile hydraulic cranes

- Tower cranes

- Gantry cranes

- Derricks

- Helicopters

May other devices could beincluded, such as, fork lifts, excavator equipment,
elevators (lifts), jacks and rams, etc.



Mobile mechanical cranes.

Thistypeof crane (usually used for the heaviest loads) has a mechanical rigid drive
from its power plant (usually a diesel engine) through transmissions, chains, gears,
snhafts, friction clutches and cables.

The basic crane motions are;

(1) raising and lowering the load,

(2) swinging theload by rotating the crane body on itscarrier mount, and

(3) raising and lowering the crane boom.

The following dlides show a few examples of mobile mechanical cranes.



The 80-ton lifting capacity K obelco
CK800-111 Crawler Cranefeatures
a high-tensile strength steel car body
with extendible axles. The crawler
assemblies can be hydraulically
extended for a wide operating stance
of 16'3" or retracted for an easier
transport width of 11'6". It hasalso
been designed with an innovative
full hydraulic system.

It performsall crane operations
including load hoist, boom hoist,
swing, propel and crawler
extension/extraction, aswell as
counterweight installation and
removal.

Kobelco was originally a branch of
Kobe Stedl in Japan.



The 100-ton lifting capacity Kobelco CK1000-111 Cr CK1000-111 featuresa full hydraulic system that performs
all crane operationsincluding load hoist, boom hoist, swing, propel and crawler extension/extraction, free-fall, as
well as counterweight and crawler frameinstallation and removal.



The 160-ton capacity Kobelco CK1600-I1 Crawler Crane performs hydraulically all operationsincluding load hoist,
boom hoaist, swing, propel and crawler extension/extraction, free-fall (optional), aswell as counterweight and
crawler frameinstallation and removal.



The 250-ton lifting capacity K obelco
CK2500-11 Crawler Craneisdesigned
from the ground up for reliable

oper ation, convenient maintenance and

easy transport.

The CK2500-11 featuresan all welded,
high tensile strength steel car body,
manufactured in a single piece using the
latest CAD technologiesfor unmatched
rigidity. The full hydraulic system that
iIsthe heart of the CK2500-11 Crawler
Crane handles any task with smooth-as-
silk ease and efficiency: from hoisting
loads to swing and propel - not to
mention rapid installation and removal
of the counterweights and crawler
frames.



A Manitowoc 4100 crane at the Miami River.






Thiscrawler crane collapsed in early
March 2008 in Miami-Dade County.

It has prompted a statelaw in
Florida requiring stricter crane
operator certifications.



A crane'sload capacity varieswith its
working radius.



The boom angle and itsworking
range.



Marine cranesare usually very large like this 1,000 ton capacity.



Mobile hydraulic cranes.

Hydraulic cranes are powered and controlled through a pressurized hydraulic
system. Pumps are used to supply the desired hydraulic pressures. The larger
cranes may have a dozen separ ate hydraulic systems.

Hydraulic pressures could be as high as 6,000 psi to actuate the cylindersor the
hydraulic motors. Each pump, motor and cylinder issized to give the end force and
speed desired. The maximum power which can be supplied to each crane
component islimited to that which can be provided by the pump which servesit.

The crane boom consists of two or mor e telescoping boxeswhich are fabricated
from plate steel. These boxes are extended and retracted by the action of one or
mor e hydraulic cylinders.



The Grove GMK 3050 isthat company’s smallest mobile hydraulic crane, with a
maximum lifting capacity of 50 tons.



The Grove GMK 5165 mobile hydraulic crane has a maximum lifting capacity of 165 tons.



The Grove GMK 7550 mobile hydraulic craneisthelargest in itskind, with a maximum
lifting capacity of 550 tons.



Tower cranes,

There arethreetypes of tower cranes.

- Mobile (the tower and the boom are mounted on a mobile crane);
- Rail-mounted, and
- Climbing or self-erecting.

The mobile tower-crane hasa jib boom at or near thetop of alatticed tower
structure, which isfixed to arotating crane body. The height islimited by the
structural strength of thetower and by the feasibility of raising the structure off the
ground.

Therail-mounted tower craneissimilar to the mobile, but hasa much simpler
propulsion and machinery arrangement.

The climbing tower crane (the most common) has a fixed tower which is

Inter mittently supported to some other structure. Therotation of theboom is
accomplished at thetop of thetower. Theload radiusisvaried by luffing the boom
or with atrolley traversing the boom used as a horizontal beam.






TheLiebherr GTK 1100 Splash.



TheLiebherr
horizontal jib 150.



The Liebherr self-erecting model 150.



The climbing process
(“jumping”) isone of
the most critical phases
of ajobsite. Both New
York and Miami have
experienced tower
crane collapsesin

Mar ch 2008.

When workersclimb
the crane, the crane cab
superstructureis
temporarily secured to
the tower frame (mast)
by resting on “dogs’ or
special flanges.
Workersinsert a new
mast section, bolts, pins
and other rigging.



Gantry cranes.

Thegantry craneisdesigned to straddletheload, raise it on a bridge-type structure
and then transport it somewhere elsein the construction yard.

These cranes normally move on rubber tires, although the very large ones (likein port
facilities) arerail-mounted.

Power issupplied by a diesel enginethat drives electrical motorsto thetiresand a
hydraulic motor that drivesthe crane.



The 40-ton M J-40 rubber tire gantry crane from Travelift Cranes. They produce RTGsfrom 15to
350 ton capacitiesin Hazel Crest, Illinois (www.mi-jack.com).



The 150-ton M J-150 rubber tire gantry crane from Travelift Cranes.



A Mi-Jack RTG crane used at the Port of Miami.












Six (6) 120-ton over head bridge gantry cranes.



A high-reach stacker.

Notice thereach to a height of seven
TEUSs (each with a 70,000 Ib
capacity).



The 45-ton MJIM-90RT stacker from Travelift Cranes, from Hazel Crest, Illinois.
(Www.mi-jack.com)



Derricks.

Derricks are non-mobile cranesthat are per manently anchored to a structure.



Helicopters.




How to Choose a Particular Crane.

For thisexercise, a 100-ton crane has been chosen astheinitial equipment required
to pick up a 40 ton precast concrete boat storage module.

Initially, it isnot known if this 100-ton crane (a Kobelco model CK1000) will be
suitable for thisjob, because the crane must,

1) have the capacity to pick up to module;
2) reach to the center of the building at itstop floor with clearance;
3) remain stable with the maximum crawler extension.

L et usstudy how thiscraneworksfor a particular building. We have chosen the
Miami River Marinateam’s project, which consists of basically two lar ge stacks of
concrete modular boxesthat store large boats. Each stack isabout 112 feet high and
55 feet deep. The stacks are 320 feet long. The stacks are made up of a typical box
module which isabout 16 feet wide, 16 feet high and 55 feet long (stacked up to
seven-stories high). The crane must oper ate between both stacks (in other words,

within the aisle between the two stacks).






A few definitions of terms,



The 100-ton KOBEL CO CK-1000






Transporting the crane.







The 10-steps of off-loading the crane from the trailers and setting it up.




Step 10












Building' s outline

A

Using the Miami River
marina project, the crane
required for that job must lift
40-ton modules.

Noticethat in order tolift the
top box module (16’ high x
16’ wide x 55’ long) and
weighing 40 tons, the crane
will need a minimum of a 190
foot boom plusa 40 foot |ib
offset at 30& with aradius
from the center of rotation of
65 feet.

Gotothe Kobelco tablefor
these settings, and you find
that this 100-ton craneis

capable of only carrying a
load of 14,940 Ib (7.5 tons).

Thiscraneisnot acceptable.
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