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Theory

The objective of this lab is to understand how fluid statics and outside forces affect the body. Measure
buoyancy force on several objects and determine the hydrostaticacting on a plane surface in water.
Archimedes’ principle is to measure the fluid displaced by the volume of the object. An upward buoyant
force from the fluid will equalthe weight of the fluid displaced. If an object sinks to the bottom of a
containera buoyantforce is acting onit.
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Apparatus

Figure 1: Pictured below is a graduated cylinder(mL), concrete block, wood.



Figure 2: Pictured below is fora demonstration for fluids on a plane surface



Results

Object Initial Final Changein | Measured | Calculated Massof | Submerged? | Buoyant
Volume Volume | Volume Volume of | Volume Object Force (N)
(mL) (mL) (mL) Object (cubic cm) (grams)
(cubiccm)
Asphalt 800 828 28 Irregular 32.40 70.83 Yes 0.2747
Wood 800 815 15 21.46 25.42 15.57 No 0.1527
Concrete 2001.22 2232.13 | 230.91 196.35 181.71 485.3 Yes 2.2652

Fully Submerged Dataset Graph
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Discussion
1. Whatis Archimedes’ Principle?



Archimedes’ Principle states that an object that is fully or partially submergedina fluid will
exertits weight on the fluid, and in return, the fluid will exertan upward buoyancy force
equal to the weight of the volume of fluid displaced by the object.

A rock is thrownin a beaker of water, and it sinks to the bottom. Isthe buoyantforce onthe
rock greaterthan, less, or equalto the weight of the rock?

The buoyant force exerted onthe rock is equal to the weight of the volume of water that the
rock displaced. Since the rock is denserthan the water, the buoyant force would be less than
the weight of the rock

An embankment thatis 50 m high x 20 m wide is to be constructed to hold water. Assumingthe
embankmentis to be constructed using concrete of density 2400 kg/m”3, whatis the minimum
thickness necessary to withhold the water when full such that there is no over-turning. Assume
the embankmentis a cuboid.
Concrete thickness = 4.167m




Data Appendix

A T T

Experiment:Forces on Plane Surfaces,Archimedes’ Principle - Data Sheet

CE3105 Mechanics of Fluids Laboratory, Department of Civil Engineering, Texas Tech University
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Error Analysis

Object Volume Error
Asphalt 15.71%
Wood 43.07%
Concreate 21.31%




Calculations
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