
Heavy ConstructionHeavy Construction

Lecture #62Lecture #62

Cranes and Hoists

L Prieto-Portar 2008



Hoisting devices are defined as machines that lift the load freely suspended from a 
hook or  a shackle.

The types studied here are:

- Mobile mechanical cranes

- Mobile hydraulic cranes

- Tower cranes

- Gantry cranes

- Derricks

- Helicopters

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



Mobile mechanical cranes.

This type of crane (usually used for  the heaviest loads) has a mechanical r igid dr ive 
from its power plant (usually a diesel engine) through transmissions, chains, gears, 
shafts, fr iction clutches and cables.

The basic crane motions are:

(1) raising and lower ing the load, 

(2) swinging the load by rotating the crane body on its carr ier  mount, and 

(3) raising and lower ing the crane boom.

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



The 80-ton lifting capacity Kobelco 
CK800-I I I  Crawler  Crane features 
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  
transpor t width of 11'6" . I t has also 
been designed with an innovative 
full hydraulic system. 

I t per forms all crane operations 
including load hoist, boom hoist, 
swing, propel and crawler  
extension/extraction, as well as 
counterweight installation and 
removal.

Kobelco was or iginally a branch of 
Kobe Steel in Japan.



The 100-ton lifting capacity Kobelco CK1000-I I I  Cr  CK1000-I I I  features a  full hydraulic system that per forms 
all crane operations including load hoist, boom hoist, swing, propel and crawler  extension/extraction, free-fall, as 

well as counterweight and crawler  frame installation and removal.



The 160-ton capacity Kobelco CK1600-I I  Crawler  Crane per forms hydraulically all operations including load hoist, 
boom hoist, swing, propel and crawler  extension/extraction, free-fall (optional), as well as counterweight and 

crawler  frame installation and removal. 



The 250-ton lifting capacity Kobelco 
CK2500-I I  Crawler  Crane is designed 
from the ground up for  reliable 
operation, convenient maintenance and 
easy transpor t. 

The CK2500-I I  features an all welded, 
high tensile strength steel car  body, 
manufactured in a single piece using the 
latest CAD technologies for  unmatched 
r igidity. The full hydraulic system that 
is the heart of the CK2500-I I  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 .





This crawler  crane collapsed in ear ly 
March 2008 in Miami-Dade County.

I t has prompted a state law in 
Flor ida requir ing str icter  crane 
operator  cer tifications.



A crane’s load capacity var ies with its 
working radius.



The boom angle and its working
range.



Mar ine cranes are usually very large like this 1,000 ton capacity.



Mobile hydraulic cranes.

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

Hydraulic pressures could be as high as 6,000 psi to actuate thecylinders or  the 
hydraulic motors. Each pump, motor  and cylinder  is sized to give the end force and 
speed desired. The maximum power which can be supplied to each crane 
component is limited to that which can be provided by the pump which serves it.

The crane boom consists of two or  more telescoping boxes which are fabr icated 
from plate steel. These boxes are extended and retracted by the action of one or  
more hydraulic cylinders.



The Grove GMK 3050 is that 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 crane is the largest in its kind, with a maximum 
lifting capacity of 550 tons.



Tower cranes.

There are three types 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 has a j ib boom at or  near  the top of a latticed tower  
structure, which is fixed to a rotating crane body. The height is limited by the 
structural strength of the tower and by the feasibility of raising the structure off the 
ground.

The rail-mounted tower  crane is similar  to the mobile, but has a much simpler  
propulsion and machinery ar rangement.

The climbing tower crane (the most common) has a fixed tower  which is 
intermittently suppor ted to some other  structure. The rotation of the boom is 
accomplished at the top of the tower. The load radius is var ied by luffing the boom 
or  with a trolley traversing the boom used as a hor izontal beam.





The L iebherr  GTK 1100 Splash.



The L iebherr  
hor izontal j ib 150.



The L iebherr  self-erecting model 150.



The climbing process 
(“ jumping” ) is one of 
the most cr itical phases 
of a jobsite. Both New 
York and Miami have 
exper ienced tower  
crane collapses in 
March 2008.

When workers climb 
the crane, the crane cab 
superstructure is 
temporar ily secured to 
the tower  frame (mast) 
by resting on “ dogs” or  
special flanges. 
Workers inser t a new 
mast section, bolts, pins 
and other  r igging.



Gantry cranes.

The gantry crane is designed to straddle the load, raise it on a br idge-type structure 
and then transpor t it somewhere else in the construction yard.

These cranes normally move on rubber  tires, although the very large ones (like in por t 
facilities) are rail-mounted.

Power  is supplied by a diesel engine that dr ives electr ical motors to the tires and a 
hydraulic motor  that dr ives the crane.



The 40-ton MJ-40 rubber  tire gantry crane from Travelift Cranes. They produce RTGs from 15 to 
350 ton capacities in Hazel Crest, I llinois (www.mi-jack.com). 



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



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









Six (6) 120-ton overhead br idge gantry cranes.



A high-reach stacker .

Notice the reach to a height of seven 
TEUs (each with a 70,000 lb 
capacity).



The 45-ton MJM-90RT stacker  from Travelift Cranes, from Hazel Crest, I llinois. 
(www.mi-jack.com)



Derricks.

Derr icks are non-mobile cranes that are permanently anchored to a structure.



Helicopters.



How to Choose a Particular Crane.

For  this exercise, a 100-ton crane has been chosen as the initial equipment required 
to pick up a 40 ton precast concrete boat storage module. 

Initially, it is not known if this 100-ton crane (a Kobelco model CK1000) will be 
suitable for  this job, because the crane must,

1) have the capacity to pick up to module;

2) reach to the center  of the building at its top floor  with clearance;

3) remain stable with the maximum crawler  extension.

Let us study how this crane works for  a par ticular  building. We have chosen the 
Miami River  Mar ina team’s project, which consists of basically two large stacks of 
concrete modular  boxes that store large boats. Each stack is about 112 feet high and 
55 feet deep. The stacks are 320 feet long. The stacks are made up of a typical box 
module which is about 16 feet wide, 16 feet high and 55 feet long (stacked up to 
seven-stor ies high). The crane must operate between both stacks (in other  words, 
within the aisle between the two stacks).





A few definitions of terms,



The 100-ton KOBELCO CK-1000





Transporting the crane.





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

Step 1                                        Step 2            Step 3

Step 4                                                Step 5    Step 6



Step 7                                                      Step 8

Step 9                                                          Step 10









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

Notice that in order  to lift 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 plus a 40 foot j ib 
offset at 30ë, with a radius 
from the center  of rotation of 
65 feet.

Go to the Kobelco table for  
these settings, and you find 
that this 100-ton crane is 
capable of only car rying a 
load of 14,940 lb (7.5 tons).

This crane is not acceptable.

Building’s outline
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