Engineering Mechanics – Statics CE 201-012 (02 & 03)

Notes: Lectures 43-45




The following notes summarize the key issues introduced in lectures 43-45. The issues stressed in these lectures are devoted to the analysis of problems to determine the center of area (C.A.) and the centroidal moments of inertia for a single area and a composite area.

· The center of a simple area is based on the principle of moments. The coordinates of C.A. of an area that can be easily described by a simple mathematical expression dA= l(y) dy, or dA= l(x) dx:
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· The moments of inertia are defined as: 
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· For a composite area the Parallel axis theorem must be used as follows:

1. Break the area into several simple shape (i.e rectangles; triangles; circles, …, etc). Theses areas may be positive or negative, but the total area must be positive.

2.  Locate the local center of each area from a reference axes X and Y. These axes are not the centroidal axes as the centroid is not known yet. The coordinate are designated as 
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3. Compute the coordinates of the centroid of the composite are as:
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4. Apply the parallel axis theorem to obtain the cenroidal moments of inertia as follows:
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Note: the moments of inertia are always positive quantities and the units are (length units)4. The following examples illustrate the computations steps
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