10.- Calculating Sling Loads
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Sling Loads

An important part of the riggers job is to determine the weight of the load and
how the slings share this load.

* Itisimportant to calculate
the load on the sling
segments so that we can
size the hooks to be able to
handle the load forces.

* Asthe length of the sling
changes, so do the forces
acting on them, so it is
important to know what
those force fluctuations are
to select the appropriate
rigging equipment.

Weight of the load
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Presenter Notes
Presentation Notes
A sling is a length of rope, chain or other material that is used to lift and move loads. An important part of the rigger’s job is to determine the weight of the load and how the slings share this load. It is important to calculate the load on the sling segments so that we can size the hooks to be able to handle the load forces. Let’s now move on to see how we can do this. 


Calculating Sling Loads

To calculate the load on each sling segment we use the following equations:

T, =(Load xD,xS,;)/(H (D, + D,)), where T, is the Tension on sling 1, D, is
the horizontal distance from the center of the pick point of the load to hoist 2,
D, is the horizontal distance from the center of the pick point of the load to
hoist 1 and H is the vertical height from the load pick point to the lift anchor.

Ts,=(Load xD, xS,)/(H (D, + D,)), where T, is the Tension on sling 2, D,
is the horizontal distance from the center of the pick point of the load to
hoist 1, D, is the horizontal distance from the center of the pick point of the

load to hoist 2 and H is the vertical height from the load pick point to the
lift anchor.
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Presenter Notes
Presentation Notes
It’s important to note that the tension on a sling can vary greatly depending on the sling angle, the weight of the load, and other factors. Riggers should carefully consider these factors and make necessary calculations to ensure that the sling and rigging equipment are capable of safely handling the load. on the example below, we have 2 slings attached to 2 hoists and 1 lift point. Under these conditions, we can calculate the tension on each sling by using the equations presented below. Please review these equations and when you are ready, move to the next topic to go over an example calculation. 


Calculating Sling Loads
Simplifying as diagram

Hoist Hoist

T, = 4,444.44 |bs.
Te,=3,111.11 Ibs.

To calculate the load on each sling segment we use the following equations:

T, =(Load xD,xS,)/(H (D, +D,)) Ts,=(Load xD,xS,)/(H (D, +D,))
T, = (4,000 x 10 x4) / (3 (2+ 10)) TIe, = (4,000x 2 x 14) /(3 (2 + 10))
o, = 4,444.44 |bs. T,,=3,111.11 Ibs.


Presenter Notes
Presentation Notes
in this example calculation, we have created a diagram containing the load, the 2 slings attached to the load, and the distances from the center of the lift point to each of the hoists that will be used to lift this load. We know the weight of the load to be 4,000 pounds, and using our tape measure, we find that the length of sling 1 is 4 feet, and the length of sling 2 is 14 feet. We also measure the horizontal distance from the center of the lift point to hoist 2, which measures 10 feet, and the horizontal distance from the center of the lift point to hoist 1, which is 2 feet. Last, we measure the vertical height from the load pick point, to the lift anchor to be 3 feet. We can now use all these values and substitute on each equation for calculating the Tension load for each of the slings. After calculation, we observe that the tension force acting on sling 1 is 4,444.44 pounds, and the tension on sling 2 is, 3,11.11 pounds. Note that the tension forces acting on the slings can be higher than the weight of the load itself. This does not mean the weight of our load has increased. When an object is lifted at an angle, the tension force on the lifting sling is greater than the weight of the object because it must overcome both the weight of the object and the force of gravity acting at an angle. 


Calculating Sling Loads

Practice problem

25,000 Ibs.

N

Calculate the load on each sling segment we use the following equations:
T, =(Load xD,xS,)/(H (D, +D,)) Ts,=(Load xD,xS,)/(H (D, +D,))
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