9.- Center of Gravity
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Center of Gravity (CG)

The point at which the entire weight of an object may be considered as

concentrated.

<

Graphical representation of the
Center of Gravity (CG)

In this water bucket
example, the center
of gravity is illustrated
by a black and white
checkerboard sphere
and it is below the lift
points of the bucket.

Gravity pulls down object

Below lift
points
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Presenter Notes
Presentation Notes
the center of gravity is extremely important for rigging operations because it affects the stability and balance of the load. If a load is not properly balanced, it can tip over or shift during rigging operations, which can be dangerous for workers as it may lead to accidents and cause damage to the surrounding equipment. So what is center of gravity exactly? The Center of Gravity, or CG, is the point at which the entire weight of an object may be considered as concentrated, so when we do calculations, we assume that all the weight is at this point. The example presented on this page to illustrate this concept, is a water bucket. the center of gravity is illustrated by a black and white checkerboard sphere and we can observe that it is below the lift points of the bucket, shown with blue arrows pointing upwards. When a bucket is filled with water, the weight of the water shifts the center of gravity lower. If the bucket is not held at its center of gravity, it will become unbalanced and spill water. To avoid this, one should hold the bucket by its handle and keep it level, so that the center of gravity stays directly below the point of support. 


Center of Gravity (CG)

A GOOD EXAMPLE OF A
UNIFORMLY CONSISTENT .
CROSS SECTION IS A

The center of gravity is the point at which the entire S
weight of an object may be considered as " /
concentrated.

ENTER OF
GRAVITY
<]

Lift point is Load will shift

not over CG. until CG settles
smpe:'slnnpnlnt.
Loads naturally move to put center of gravity below
the point of support.

%

{Before) (After) *

Attachments below the CG can become unstable /'
and topple the load

Unstable
The load can topple because
the attachments are below
Cof G

The higher the center of gravity is in the load, the
wider and more stable the base of support needed
to maintain the static equilibrium.



Presenter Notes
Presentation Notes
This page shows some examples of lift points which are not directly above the center of gravity of a load. As we can see in the illustrations below, Loads naturally move to put the center of gravity below the point of support, causing the loads to turn and shift, making loads unstable for rigging operations. Attachments below the CG can become unstable and topple the load, so be careful to make sure the load is balanced at the attachment points before moving the load. The higher the center of gravity is, the wider and more stable the base of support needed, to maintain the static equilibrium. 


Methods used for calculating Center of Gravity (CG)

* Engineering Weight Reports

* Drawings and Blueprints

 Manufacturer's Label

 Calculating It

« Estimating using Trial & Error or
Stick Method
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Presenter Notes
Presentation Notes
There are different methods for finding the center of gravity of a load. You could estimate it using trial and error, Look at engineering weight reports, drawings and blueprints, a manufacturers label, or by calculating it. 


What is "Surge"?

* The condition that exists when the load moves in an
uncontrolled manner during a turning operation when
the CG gets outside the lifting/support points
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Presenter Notes
Presentation Notes
In rigging, “surge” refers to an unexpected movement or fluctuation of a load being lifted or moved. This movement can be caused by a variety of factors, including incorrect load placement, imbalanced loads, improper rigging, or mechanical failure. Surge can be dangerous and can put workers, equipment, and the load itself at risk of damage or injury. Therefore, riggers must be cautious when rigging loads and take steps to prevent surge, such as carefully calculating the center of gravity, using appropriate rigging equipment, and securing the load to prevent shifting during movement. The video below shoes a simulation of the surge effect due to misplacement of lift points in relation to the center of gravity of the load. 


Surge Demonstration

* In the animation below we can see that as the object
is lifted from the ground, there is an ‘uncontrolled
motion’ (surge) that occurs when lifting the object

below the center of gravity.
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As you try to Lift this job using a hoists, this job has the potential to “Surge” As you try to Lift this job using one haoist, it will have a stable "Surge”

Surge Demonstration Stable Surge Demonstration
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Presenter Notes
Presentation Notes
In the videos below we can see examples of an object that is lifted from the ground. The video on the left shows an unstable lift, because the lift point is below the center of gravity, resulting in an ‘uncontrolled motion’ , or surge, that occurs when lifting the object. The video on the right shows a stable lift because the lift point crosses the center of gravity producing a more controlled lift. Press play on the videos below to see each example. 


Rollout Example

1

e

Lift Line Demonstration

Lift Line

As you try to lift this job using two hoists, this job has the potential to “Rollout”

When your lift points are below the center of gravity it is important to add
base hitched to prevent rollout as the example above demonstrates.
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Presenter Notes
Presentation Notes
When your lift points are below the center of gravity, it is important to add backlashing around the object to prevent rollout, as the example in this page demonstrates. Press play to see what happens when there is no backlash, and the lift points are below the CG. 


Backlashing

m |
Lashing installed between the
legs of the rigging gear or the
rigging gear and the load to
prevent movement of the rigging =
gear or the load during lifting.
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Lashing installed between the legs of the rigging gear or the rigging gear and the load to prevent movement of the
rigging gear or the load during Lifting

Backlashing Demonstration
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Backlashing will help prevent the
load from rolling out of the

rigging.

To maintain the position of both
the load and the rigging gear in
basket hitches, use Clove Hitches
to secure the backlashing to
each sling leg.
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Presenter Notes
Presentation Notes
In rigging, backlashing refers to the process of securing a load to prevent it from shifting or moving during lifting or transportation. Lashings are typically made from ropes, chains, straps, or other materials, and they help to keep the load stable and in place. Press play on the video demonstration to see how backlashing can help stabilize a lifting operation. To maintain the position of both, the load and the rigging gear, in basket hitches, use Clove Hitches to secure the backlashing to each sling leg. 
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