I. Centroid
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Fig. 4 Calculation of the centroid.

Let’s place the origin at point 2 and calculate z. and v..

Section ‘ ; ‘ Yi A;
12 a | 0| (2a)(t)
23 0 | a | (2t)(2a)
34 a/2 | 2a | (a)(2t)
Z Ay = 3d’t
Z v A, = 8a’t
T, = SA, =3 a
Ye = Z A, =a
T, = ga Ye = a (4)
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II. Second moments of area

Using thin-walled assumption

Section

Ixci

[yci

TeYceq

12 (2at3)/12 =~ 0

(t(2a)%) /12

23 (2t (2a)) /12

(2a (2t)3) /12 =0

34| (a(20)

H/12~0 | (2t (a)?) /12

Second Moment of area I, using thin-walled assumption is

1555512

[xxzs

IIZS4

Ly, + Are [dy12]2
0+ (2a)(t) [—a)?

Iy, + Ass [dy34]2
0+ (a)(2t) [a]2

]mlz + ]zmgs + ]zx34

4 16
2ta3+§ta3+2ta3 = gtag’

Second Moment of area I,, using thin-walled assumption is

[yyu = [ycm + A12 [dl‘12]2

_ %ta3+(2a)(t) Ear

Ly = Iy, + Asydzas]”

8

= 0+ (2a)(2t) {—§ a} 2

I = I

Yys4 Yezq

+ A34 [d$34] 2

12

L, = 1

vy

S pat s 50,
= | —=ta’+—ta
12 64

= 246+ (a)(2) E ar

Yyi2 + Iyl/23 + Iyy34
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—ta3+—ta3

36 1
Ztad
)+(0+64a)+(

64

)



Second Moment of area I,, using thin-walled assumption is

I$y12 = [Zc Ye12 + A12 I:dx12 dle]

_ O—l—(2a)(t)[ ga) (—a)]

Loy = + Aoz [dog dyos]

Ic Yea3

|30

I = I

TcYezq

+ Ay [dxgy dyss)

— 0+ (a)(20) K% a) (a)}

Iajy = ‘[xy12 + Iwy23 + Ia:y34

2 10
= gta3+0— gta = —ta®
Second moments of area about the centroid
16 53
Im:§ta3 Iyy—ﬂta I, =—ta (5)
The factor in the denominator is
97
Lo Ly — I, = > —a’ (6)
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