Solid Mechanics First and Second Moment of Area (T section)
problem Solution using Method of Integration:

Find the Area, Centroid, Second Moment of Area, Polar Second moment of Area, Product moment of Area
and Principal Axes of the T section given, using integration method

Areas

First moment of area

Centroid (find the x and y coordinates of the shape)
Second moment of area

Polar second moment of area

Product moment of area

Principal axes 3
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Second Moment of Area a.k.a.
Area moment of inertia
Using Parallel axis theorem:

Direct:

200

125 200 50 200 125
Sy il 1ol - fyialyl [1dlx] - [y dl] = f1ald
0 0 25 0 25 75

|67 187 SOHIIV

125 5 12
0 75

200 0 200 5 200
Jdlxx fadly]- [>Pdlx] = f1dly] - fx*d[x]x f1d]y]
0 0 25 25

33 593 756} -

67 187 500 (7 500%70.8%)
H IX < 29 592 700

|z -‘j: Ly St Q O x B
Ty 5 Tyt = A bal”
Ty = 4296 $2AL el
r D
33593 750- (7 500x62.5%)
i L= 4296875

Polar second moment of area a.k.a.
Polar moment of inertia (about centroid)

Iﬁ 4 296 875 mmY
Ty <= 29592 700| ww"

4 296 875+29 592 700

3 33 889 575

Product Moment of Area (about centroid)
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Product Moment of Area (about centroid)
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Parallel axis Theorem:
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This problem was solved by Civil Thinking (https://civilthinking.com)

If you need solutions of Solid Mechanics/ Strength of Materials or any other Civil
Engineering subject, contact us at:

solutions@civilthinking.com

Or submit your problem directly here:

& https://civilthinking.com/getproblemsolutions

Other Subjects We Cover:

Structural Analysis

Fluid Mechanics

Geotechnical Engineering

Transportation Engineering

Construction Management

Finite Element Analysis (FEA), etc.

Engineering Software (ANSYS, ETABS, MATLAB, Revit, etc.)
Let us help you solve your engineering challenges! &2

NOTE:

The solution provided in this document
is the intellectual property of Civil
Thinking and is protected by copyright.
Any reproduction, distribution, or
publication of this content, in whole or
in part, is strictly prohibited without
prior written permission from
https://civilthinking.com.
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