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How to calculate the displacement of a boat.

To calculate the displacement of a boat you need to calculate the volume of water that the boat displaces, or pushes aside, when the boat is sitting in the water.  For the purpose of calculating maximum safe load this needs to be done up to the immersed float plane.  The float plane is that point at which if you loaded the boat with weights and pushed it deeper in the water, the water would start coming into the boat.
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The volume below the float plane times the weight of water (fresh is 62.4  and salt is 64.) equals the displacement of the boat.  The displacement of the boat minus the boat weight divided by five is the maximum safe load.

To do the calculation you use a formula called Simpsons Rule.  Simpsons Rule essentially says that if you slice up a shape into an odd number of evenly spaced pieces, find the are of each piece, multiply those areas by a factor and add them all up it equals the volume of the shape. (this is a huge simplification)

First divide you boat up into an odd number of evenly space slices. If you drew a design of the boat before you built it you many already have done this.  Normally this is done from the bow to the stern but it really doesn’t matter, and the lines do not have to fall exactly on the transom either.
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Each section will look something like the image above.  It can be broken down into basic shapes of rectangles and triangles and the area calculated. For instance above:
LI X H1/2 = the area of the little triangle 

L2 X H2/2 = the area of the other triangle

L1 X H2    = the area of the rectangle

Add the areas up. This equals the area of HALF this section so multiply times 2 to get the area of the whole section.

Do this for each section so you have all the areas.

Now you need Simpsons formula.

	Section
	Area
	Multiplier

	1
	A1
	1

	2
	A2
	4

	3
	A3
	2

	4
	A4
	4

	5
	A5
	2

	6
	A6
	4

	7
	A7
	2

	8
	A8
	4

	9
	A9
	2

	10
	A10
	4

	11
	A11
	2

	12
	A12
	4

	13
	A13
	1


S/3 X (A1+ 4A2 + 2A3 + 4A4+2A5+4A6+2A7+ 4A8+2A9+4A10+2A11+4A12+ A13) 
S = Spacing between the sections.

Equals the Volume

Volume X 62.4 = Displacement in lbs

Displacement – Boat weight divided by 5 = Maximum weight capacity for outboards
Displacement – Boat weight divided by 7 = Maximum weight capacity for inboards
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Ten evenly spaced sections. Start numbering them 1 through 10
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One section (slice) seen from the front or back.








