Centroidal Analysis (15t Moments)
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« Center of Gravity, Center of Mass, & Centroid
 Centroids of V, A, & L by Integration

« Composite Body Analysis

« Theorems of Pappus-Guldinus

 Hydrostatic Pressure Analysis



Center of Gravity




Center of Mass and Centroid
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Centroids of Areas




Centroid by Integration: Area Example
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Centroid by Integration: Area Example
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Centroid by Integration:
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Composite Body Approach
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Composite Body Example
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Composite Body Example
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Composite Body Example
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Composite Body Example
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Composite Body Example
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Pappus-Guldinus Theorems

First Theorem: ;
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*Given: line L, *Rotate L about the FIind S
with centroid X-axis = Surface S
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Second Theorem:

*Given: area A, with centroid

-R_otate A about the x-axis - Volume V= ZTnbdA
*Find the volume V.
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Ex. 7. Use Pappus-Guldinus Theorems
to find the surface area and volume of a
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Hydrostatic Pressure Loading
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Fluid pressure varies with depth:
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P =pgz - a8Iv/s*
Convert pressure into load intensity:
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Hydrostatic Pressure Example
Determine the reactions at A and B for the 10 f{ wide gate.
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Example: The fresh water channel is contained by a 4-m wide plate
hanging freely hinged at A. If the gate is designed to open when water
reaches 0.8 m, what must be the weight W of the gate.

Ans: W =39,250 N



Example: The fresh water channel is contained by a 4-m wide plate
hanging freely hinged at A. If the gate is designed to open when water
reaches 0.8 m, what must be the weight W of the gate.
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