6.- Calculate the Area of an Object
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Calculate the Area of an object

Rectangle and Triangle

Area of Rectangle
To find the area of rectangle we multiply its Length and Width.

« Areaof Rectangle =LXW Width

Where,
L is the length of longer side of rectangle
W is the length of smaller side of rectangle

Length

Area of a Triangle
The area of the triangle is given by the formula mentioned below:

(Bx H)
2

* Areaof a Triangle =

Where,
B is the Base of the Triangle.
H is the perpendicular Height of the Triangle Base
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Presenter Notes
Presentation Notes
When the weight of the items to be moved is not provided, we as riggers, need to be able to calculate the weight based on the geometry of the item being moved. In order to do this we need to be able to calculate the area and the volume of objects. Let’s begin with calculating the area of objects. If we wanted to calculate the area of a rectangular sheet of metal, we would use the formula for calculating the area of a rectangle as shown below. This formula states that the area of a rectangle is equal to the multiplication of it’s length and width, or A, =l times w, where L, is the length of the longer side of the rectangle, and W, is the length of the smaller side of the rectangle. For a sheet of metal that is of a triangular shape, we would use the formula to calculate the area of a triangle as shown below. This formula states that the area of a triangle is equal to the multiplication of it’s base and height, divided by 2 or A, = b, times h, divided by 2 Where B, is the length of the base of the triangle, and H, is the length of the perpendicular height of the triangle 


Circles

DIAMETER

The measure of the length of a
straight line going across the
circle and passing through its
center.

RADIUS

The measure of the distance from
the center of a circle to its outside
edge.

NOTE: The radius is always equal
to’2 the diameter.
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Presenter Notes
Presentation Notes
In order to calculate the area of circles or hollow cylinders, we need to understand the definition of diameter and radius. A diameter, is the measure of the length of a straight line going across the circle and passing through its center. A radius, is The measure of the distance from the center of a circle to its outside edge. Fun fact, A radius is always half the size of a diameter. 


Calculate the Circumference of a Circle

unfoV ' \unvfold

—

Circumference length

Circumference of a Circle
To find the circumference of a circle we multiply Pi times the diameter:

* Circumference of a Circle = * d
Where,
Tt (sounds like ‘pie’) is 3.1416 diameter
d is the diameter of the cylinder
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Presenter Notes
Presentation Notes
The circumference of a circle is the distance around the outside edge of the circle. It is also sometimes referred to as the perimeter of the circle. As the image illustrates below, if we were to cut a circle, at a point around it's circumference, and unfold it so that it becomes a flat line, the length of that line would be the length of the circumference. Knowing this information is useful when trying to find the right sling length to use, when rigging a pipe. Or when trying to calculate the weight of a pipe. To find the circumference of a circle we multiply Pie, times the diameter. Were pie is 3.1416 and the diameter is the distance across the circle passing through its center.


Calculate the Area of an object

Circle

< Area of circle

Area of a Circle
To find the area of a circle we multiply Pi times the radius squared

* Area of Circle = T[ 7"2

Where,
T (sounds like ‘pie’) is 3.1416
r is the radius of the circle ( radius is half the diameter)
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Presenter Notes
Presentation Notes
Now let's look at calculating the area of a circle. The area of a circle is the amount of space inside the circle. To find it's area we multiply pie times the radius squared. were pie is 3.1416, and the radius is the distance from the center of the circle to any point on the edge.


Calculate the Area of an object

Hollow Cylinder

Area of unfolded
Hollow cylinder
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Presenter Notes
Presentation Notes
So far we have calculated the circumference and the area of a circle, but at the ship yard we deal a lot with cylindrical objects, such as pipes. Let's see how we can expand our knowledge to calculate the outer area of a pipe or a hollow cylinder. As the figure here illustrates, Calculating the outer area would be equivalent to cutting a hollow pipe along it's length, perpendicular from it's base, and unfolding it, until we flattened it as a piece of paper. 


Calculate the Area of an object
Hollow Cylinder

Area of a Hollow Cylinder (no caps)
The area of a hollow cylinder is given by the formula mentioned below:

* Area of a Hollow Cylinder =m *xd * h
Where,
T (sounds like ‘pie’) is 3.1416
d is the diameter of the cylinder
H is the height of the cylinder

37


Presenter Notes
Presentation Notes
Mathematically, we can calculate the outer area of a hollow cylinder by multiplying pie, times the outer diameter of the circle, times it's height. In the example below, the hollow cylinder has no thickness, but when dealing with real pipes in the ship yard, you would measure the outer diameter of the pipe for this purpose. We will look at this in more detail in following lessons.


12’

: Width (W) I

Area of a Rectangle or Square

AREA (A) = 168 ft2

Formula A=LxW

Calculations A=14"x 12’

Area

A =168 ft?
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Presenter Notes
Presentation Notes
Let’s put this theoretical knowledge to the test. From the example below, we have a rectangular sheet of metal with a width of twelve feet and a length of 14 feet. In order to calculate the area we need to multiply the length by the width, Or in this example, twelve feet by fourteen feet. This calculation, results in an area of 168 squared feet. In the shipyard you will have weight tables for the type and thickness of a variety of materials, that can be used to calculate their weight given the area. We will cover this on a different lesson. 


Area of a Triangle

(Base x Height)
2

Formula =

(9 x7)
2

Calculations =

Area= 31.5 ft2
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Presenter Notes
Presentation Notes
Let’s practice now calculating the area of a triangular metal sheet. In the example below the metal sheet provided has a base measuring nine feet and a height measuring seven feet. Please note that the height is measured perpendicular from the base to the corner opposite to the base. In order to calculate the area, we need to multiply the base, times the height, and divide this value by two. Taking the dimensions from this shape, we would multiply nine feet, by seven feet, which give us 63 feet, and then we divide the 63 feet by two, resulting in 31.5 squared feet. 


. 2
Area of a Circle Area-Ttr

. Formula=T[ 7"2

Where,
T (sounds like ‘pie’) is 3.1416
r is the radius of the circle ( radius is half the diameter )
NOTE: To square a number: multiply it by itself

Calculations:
3.14 x (8)?

3.14x 8 x &
200.96 ft?

Area: 200.96ft2
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Presenter Notes
Presentation Notes
Now let’s calculate the area of a circular plate. In the example below, we can see that our circular plate has a radius of eight feet. Using the formula for calculating the area of a circle, we would multiply pie, which has a value of three point one four, with the square of eight feet. Squaring a number, just means multiplying the number by itself the number of times indicated in the exponent. If the exponent is two, then we multiply the number by itself 2 times, or in this case we multiply eight feet by eight feet. Putting it all together, we would multiply pie, by the result of multiplying eight feet by eight feet, or three point one four times sixty four, resulting in 200.96 squared feet. 


Area of a Cylinder (Hollow)

Area of a Hollow Cylinder (no caps) (i.e. pipe)
The area of a hollow cylinder is given by the formula mentioned below:

* Areaof a Hollow Cylinder = *d * h
Where,
Tt (sounds like ‘pie’) is 3.1416
d is the diameter of the cylinder
h is the height of the cylinder

Calculations:

mT*dx*h
3.14x2' 6" x9 4”
3.14 x 2.5 x9.33’
73.24 ft2

Area: 73.24 ft2
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Presenter Notes
Presentation Notes
Let’s now practice area calculations for a pipe. In the example below we have a pipe with a height of 9 feet 6 inches, and an outer diameter of 2 feet and six inches. Note that the diameter dimension is to the outside of the pipe and not the inside. Using the formula for calculating the area of a hollow cylinder we would multiply pie, by the height value, and the outer diameter value. In the case of our pipe below, that would mean multiplying three point one four, times two point five feet, times 9.33 feet, for a total area of 73.24 squared feet. Note that the height and outer diameter dimension was given in feet-inches and were converted to feet in decimals in order to perform the calculations. We learned how to do this conversions on an earlier lesson and we can see it being applied here. When dealing with calculating the weight of a hollow pipe, it is common practice to first calculate the area of the pipe as a sheet of material. Once you have the area, you multiply it by the density of the material that corresponds to the thickness in question. Further lessons will go into more detail about this process. 


Area Practice Problems for a Rectangle 1 of 3

HINT: Convert measurements in Feet-inches to Feet in decimals first.

— 8) 6” —

1 1I 3”

Area Formula
A=LxW

What is the area of this rectangle?

A=
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Area=

ft2

Area of a Triangle
practice problem
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Area Practice Problems for a Circle

Area:
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Area:

Area Practice Problems for a Cylinder
(Hollow)

ft2
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