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(b) Element AA at point x, ¥

dA = dx dy —

g \ﬂ' X

dl, = v* dA dl, = x*dA
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yA
Y1
| _ bh® 3x163 )
lel— 2 - 12 = 1024 cm
@)
I__hlbf_16*33_3 .
by, T T g Seem
C,(1.5, 8.0)
16 | X
X4 3 3
Y21 —— byhy; 9+4
C,(7.5, 2.0) Iy, = 7 =12 = 48 cm*
@ 4 : _ hyby 4x93
1 X, L, =-—22= = 243 cm*
N L 2 12 12
O | 9 X
|
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= 36 cm*

T _ 4
x2—480m

E = 1024 cm*

I
13’1

‘6’ @ = 243 cm*
C,(1.5, 8.0)
? X
1 y2 A
C,(7.5, 2.0)
£ 4 >
X5
9 X

1 Jbwo

[ =1+ Ad?

I, = L, +A; (dyy,)*=1024 4+ 3 %16 * (8 — 0)* = 4096 cm*

X1

12 = 12

X

I, =1+, =4096 + 192 = 4288 cm*

+ Az (dyy,)?= 48+ 9 % 4 % (2 — 0)? = 192 cm*

X2

L, =L, +A4;(dyy)*=36+3%16+(1.5—-0)* = 144 cm*

V1

Izy — 12

Iy =1y, + I, = 144 + 2268 = 2412 cm*

,, + Az (dyy,)?= 243 + 9 4 x (7.5 — 0)% = 2268 cm*
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.1 cm
4 cm

SRS

E = 1024 cm*

I, =36 cm*

I, =48cm*

@ = 243 cm*

2 Jlwo

I =1+ Ad?

L, = E + A; (dyix,)?= 1024 4 3 % 16 * (8 — 5.4)°
= 1348.5 cm*

I, = @ + Ay (dyix,)*= 4849 % 4 % (2 — 5.4)°

= 464.2 cm*

Ly=1,+1, 6 =13485 + 464.2 = 1812.7 cm*

Iy, = L, +A;(dyy,)?=36+316* (1.5 —4.1)
= 360.5 cm*

I,, = Q + Ay (dyry,)* =243 + 9+ 4+ (7.5 — 4.1)*
= 659.2 cm*

I,=1,+1I, =3605+659.2 = 1019.7 cm*
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y _ blhf 3*33
hy =5 =1 = 6.75 m*
__ hyb} 3x33
hy, =05 =75 = 6.75 m*
___ by,h3 3x33
vy i = 2.25m*
___ hyb3 3x33
I, = YRR = 2.25m*
___ b3h3 1x28
Ly, =15 =13 = 0.67 m*
___ hgb3 213
Ly, =5 =13 = 0.17 m*
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y3 A yl 4

V2 |

3 Jlw

L, = E + A; (dyy,)*= 675+ 3 %3 % (1.5 - 0)* = 27 m*
T 2 3%3 2 4

sz = szz + Az (dxxz) = 225 + * (1 — 0) = 675 m

Is, = @ + Az (dyy,)?=0.67+ 1% 2% (2 —0)* = 8.67 m*

Le=IL,+1, —1I;, =27+6.75—8.67 = 25.08m*
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y3 A yl 4

V2 |

3 Jlw

L, = g + A; (dyy,)*=6.75+3 %3 % (=15 -0)* = 27 m*

3 %3

Izy == g + AZ (dyy2)2= 225 + * (1 — 0)2 == 675 m4
L, = T, + A3 (dyy,)?= 017 + 1+ 2 % (2.5 — 0)? = 12.67 m*

Iy=I,+L,— I, =27+675—12.67 = 21.08 m*
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4 Jlio

y _ blhf 3*33
hy =5 =1 = 6.75 m*
__ hyb} 3x33
hy, =05 =75 = 6.75 m*
___ by,h3 3x33
vy i = 2.25m*
___ hyb3 3x33
I, = YRR = 2.25m*
___ b3h3 1x28
Ly, =15 =13 = 0.67 m*
___ hgb3 213
Ly, =5 =13 = 0.17 m*
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y 3*3= 15 9*(-1.5)= 9*1.5=
9 : 13.5 13.5
3%3 /2= 4.5%1= 4.5%1=
2 45 1 1 45 45
1%2= 2%(-2.5)= 2%2=
3 £ 25 2 e b

LAix; —4

X = - — —0.35
YA, 115 o

— ZAiyi 14

Y = - = 1.22
YA, 115 m
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4 Jlo

L, = E + Ag (dyry,)?= 6.75 4 3 % 3% (1.5 — 1.22)°
= 7.46 m*

S 5 3*3 5
sz’ = szz + AZ (dx,xz) == 225 + * (1 - 122)

= 2.47 m*

I3y, = Ty, + Az (duixy)?= 0.67 + 1% 2 % (2 — 1.22)?
= 1.89 m*

Lo=5hL,+L, —1I,=746+247 - 189 = 8.04 m*
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hy, = L, +A4; (dyy,)?=675+3 %3 (—1.5 — (~0.35))"
= 18.65 m*

3 %

. 2 (1= (=035))?

I, = Q + Ay (dy,y,)*= 225+
= 10.45 m*

I, = Iz, + A3 (dyy,)?= 017 + 1% 2 (=25 - (—0.35))"
—9.42m*

Iy = I, + I, — I3, = 18.65 + 10.45 — 9.42 = 19.68 m*
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—_ bih3 200+ 1003
ey & 12 12

= 16.67 * 10 mm*

_ hbi 100 % 200°

I — — — _ 6 4
1y, 17 1 66.67 * 10° mm

—_ b,h3 200 * 1003
2x2 — 36 36

= 5.56 * 10® mm*

;- hpb3 100 * 200° 2292 « 106 mm
= = = . k
2y ~ 36 36 mm

mr3*  m*50% e 4
13x3 = 13y3 =3 8§ =~ 2.45 % 10° mm

mr,* = 30% e 4
I4x4=14y4= ) = 0.64 x 10° mm
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E = 16.67 * 10® mm*
g = 66.67 * 10® mm*

I, =5.56%10° mm*
2

X

I, =22.22%10° mm* — T. 2 _ 6 N2
ﬁ=@= s I, lel +;41 (d,;xl) 16.67 * 10° + 200 =« 100 = (50 — 0)
Iy, = Iy, = 0.64 x 106 mm* = 66.67 * 10° mm
_ 5 ¢  200%*100 )
I, = szz + A (dyx,)“= 5.56 % 10° + > % (133.3 - 0)
= 183.25 * 10® mm*
T 2 6, * ’ 2
I, = 13x3 + Az (dyy,)*= 245+ 10° + > * (50 —0)
=12.27 * 10 mm*
Iy, = @ + Ay (dyy,)?= 0.64 + 10° 4 1 + 30 * (50 — 0)?

=7.71 * 10® mm*

=T +1, — 15 —1I, = (66.67 +183.25 — 12.27 — 7.71) » 108
= 229.94 x 10® mm*
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E = 16.67 * 10® mm*
g = 66.67 * 10® mm*

I, =5.56%10° mm*
2

X

g= 22.22 % 10® mm* 11 = r + A1 (dyyl)zz 66.67 * 106 1+ 200 % 100 * (100 _ 0)2
I, =T, =245%10°mm* y Y1 3 #
Ly, = L, = 0.64 % 10° mm* = 266.67 * 10°* mm

. 2 . 200+ 100 2
Izy = Izyz + Az (dyyz) = 22.22 *10° + 5 * (667 — 0)

= 66.71 * 10 mm*

2

T 2 6 T*
I3y = I3y3 + A3 (dyys) = 24‘5 x 10 +
= 4.21 * 10°* mm*

% (21.2 — 0)2

Iy, = Ip,, + A4 (dyy,)?= 0.64 % 10° + m + 30% x (150 — 0)*
= 64.26 * 10° mm*

Ly=lh,+bL,—I; — I, = (266.67 + 66.71 — 4.21 — 64.26) * 10°
= 264.91 * 10°* mm*
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