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Centroid

● Center of gravity (C.G.), or 
center of mass, refers to 
masses or weights idealized as 
a single point at which the 
weight could be held and be in 
balance in all directions.

● Centroid refers to the 
geometric center of lines, 
areas, and volumes. Beam and 
column design utilizes the 
centroid of cross-sectional 
areas for computing other 
section properties.

● Composite areas are made up 
of simpler areas.
A = ∑ΔA



Moment of Inertia of an area

● The moment of area about an axis 
equals the algebraic sum of the 
moments of its component areas about 
the same axis.

● The moment of an area is defined as 
the product of the area multiplied by 
the perpendicular distance from the 
moment axis to the centroid of the 
area.

● The moment of inertia is a measure of 
cross sectional stiffness.



Moment of Inertia of an area

● Moment of inertia (I) is a factor that 
quantifies the effect of the beam or 
column’s cross sectional shape in resisting 
bending, deflection, and buckling. 

● When cross-sectional shapes are not 
simple geometric shapes but a composite 
of two or more simple shapes combined, 
the parallel axis theorem is used for 
determining the moment of inertia about 
any axis parallel to the centroidal axis



Moment of Inertia:
- Q1-3. Moment of Inertia of shape about its own centroid: Ixx

- Q4. Summation of x-x Moments of Inertia of all shapes :SUM Ixx

- Q5-7. Distance from the centroid of particular shape to the centroid of the 
whole shape

- Q8-10. 2nd Moment of area 1 about centroid of whole shape x dist. to centroid: I2



Moment of Inertia:
- Q11. Summation of moments of areas times distances to centroid: SUM I2

- Q12. Moment of Inertia about the x-x axis for the whole shape: Ix

- Q13-15. y-y Moment of Inertia of shape 1 about its own centroid: Iyy

- Q16. Summation of y-y Moments of Inertia of all shapes: SUM Iyy

- Q17. Moment of Inertia about the y-y axis for the whole shape: Iy

Since, the Centroid of all the shapes is on one line, therefore d=0; Ad2=0. 
Therefore, no need of Parallel Axis Theorem. Iy= SUM Iyy + 0 = SUM Iyy



Problem Set 11 Procedure: -Create a table with basic Data



Problem Set 11

Procedure:

Q1

Q2

Q3

Q4

Q5

Q6

Q7

Q12

Q8

Q9

Q10

Q11



Problem Set 11
Procedure:

Q13

Q14

Q15

Q16

Q17



Lab 09 Moment of Inertia


