RECTANGULAR SECTION:

S econd Moment of Area

7Y i S=1I/c
S = Section Modulus
Y dr I = Second Moment of Area
dA ¢ = Distance from Neutral
1 Axis to Extreme Fiber
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The total Second Moment of Area is the sum of the Second
Moments of Area on each side of the Neutral Axis.
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Since S=1/c,where c=d/2
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If the Neutral axis is located at the
bottom edge of the section, then:

I=bd’/3

For a square beam, whereb=d,S=b 36




CIRCULAR SECTION:

Second Moment of Area
Integration adlong the y-axis, using Horizontal Elements

I:/rsz

r=y
dA =xdy

Due to symmetry, the Total
Second Moment of Area is
four times the Second
Moment of Area of the first
quadrant.

From the diagram: x =a cos ¢
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CIRCULAR SECTION:

Second Moment of Area
Integration adlong the x-axis, using Vertical Elements
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Note that for each elemental
rectangle, dl =y > dx / 3
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dx/dd=d (cosd)/ddp = —sind
d (cos®) = —sin® do

As x varies from zero to a,
¢ varies from 7/ 2 to zero.
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CIRCULAR SECTION:

First Moment of Area
Integration adlong the y-axis, using Horizontal Elements

a
AXx =/ydA,dA:xdy
0
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As y varies from zero to a
¢ varies from zero to /2

n/2
Ax = / (a sind) (a cos0) d (a sin0)
0

w2 dy / dd =d (sind) / dd = cosd
= af/ cos > ¢ sind do d (sin¢) = cos¢ do
0

Letcos¢p=u,d (cosd)/ddp= du/ddp= — sind,
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CIRCULAR SECTION:

First Moment of Area
Integration adlong the x-axis, using Vertical Elements

As x varies from zero to a ,
¢ varies from 1w/ 2to 0

0
AX = % f (a sind) 2 d (a coso)
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s 0 dx/d o= d(cos®)/dd= —sind,
= - %/sin3¢d¢ d (cosd) = — sind do
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Letu=cosd, du/dp=- sinp, and dp = du / — sin®
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CIRCULAR SECTION:

Areq

Integration adlong the y-axis, using Horizontal Elements

dy
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As y varies from zero to a ,

¢ varies from O to 7w/ 2

dy ! dd =d (sind) / dd = cosd
dy = cos¢ do
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Integration dlong the x-axis, using Vertical Elements

dA =y dx
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As x varies from zero to a ,
varies fromm/2to 0
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dx / dd =d (cos®) / dd = — sind
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SUMMARY of ELLIPTICSECTOR FORMULAS :

The circular sector equations may be modified for elliptic
sectors in the event a compound beam comprised of dissimilar

materials is required.
Wherever a sin¢ is called for, substitute b sin®; note that b is

the major axis of the ellipse, and lies on the y-axis. The angle

defined by ¢ is the parametric angle.

The limits of ¢ are from zero to ©/ 2; values outside these
limits require multiplication by appropriate factors. Integrals are

evaluated with respect to the x-axis.

Horizontal Elements: Vertical Elements:

dA =xdy
3
I= g% [ 40 sin
2
Aiz% cos3¢]

Polar Angle 0 is
shown for
comparison; for a
circle, ¢ and O are
concurrent.
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Ellipse described in terms
of Trigonometric
Functions of Parametric

Angle ¢




