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s, =é(05)(14)3 +2(8.4+7.35(3.5+.62)%) =114.3+ 2*128.2 =371in*
b
3 b 3
L L
h Tdy 3 : Tdy 3
c——X  _bh’ : " X — b’
X = 1 « X 1
X X
(30-9 Jsui) (31-9 Jsei)
(32-9 Jsi)
_ T b
h-y I &y x=(h-y) e sl e

T bh3 7 bh h r 27 . r o2z ;
=1, +Ad* 12 Ix+(?)(§)2 UZIYZdA:_[OJO (psme)zpdedp:jojo pisin? ad9dp
oo .
36
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L 12*102*12.7 e

(35-9 Jsu)

1, =7 102mm |
I — ’) 12mm v e S T S
y - L,
959
A=2420mm?
I, =1,=231x10°mm*
X =y =30mm
9 _ 2x2420x30-12x250%6 _16.22mm

2420x2+12x 250

el

T

I =1,+Ad’ :$x250x123 +12% 250 (16.22 + 6)? =1.52x10° mm*

B9 &l :_ 1
1, =5 x12x 250’ =15.63x10°mm*
1, =2(1, + Ad?) =2(2.31x10° + 2420 x (30 —16.22)?) =5.54 x10°mm*
b, i elp v — _
CTEETT, =2(1, + Ad?) = 2(2.31x10° + 2420 (125 —30)%) = 48.3x10° mm*
1, =1.52x10° +5.54 x10° = 7.06 x10°mm*
chie JS sl s

1, =15.6x10° +48.3x10° = 63.93 x10°mm*
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product of inertia( I, ) syl oy Jol>

y
Ly :jxydA I, I :Iysz>O
| NENES ,
1,20 L v 1, = [ x*dAY
x 1,0

.g;‘...\,||xy=0 j97me 90 b SO il a8 IS (ol s
y y Y

Iy, =1xy +XyA

| 20 (37-9 Jsui)

Xy
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l,=? :Jbwo
yel |
Iy = I dl,,
h dlxy = de’y' + )_(‘3|§eldA
W de'y’ =0
T )_(el =X
=) TS
(38-9 Jsi) ?
b
z b 1 1¢ hx 2
P a0 o= o
% h Ixy = l h2b2
/ ¥ 8
f X
X i L b h?x? h*x* » _ h%b°
p— = b = - N
: L, = _/[ xydA = IO X(IO ydy)dx = Io X ax= 8b? b= 8
(39-9 Jsi)
Ly =7 ‘Jte
v
152cm  1-8Cm
: , 1.8cm
‘|' vy, s T4.5cm
15.2cm X
13.4cm
1.8cm
'—
4.5cm
1., =0 Ceand 50 (392 4y 8 5kl

Ly =D Ly + > xyA= > xyA

l, = > XYA=653m=6.53x10°mm*

Acm?) | X(em)[Y(em) | XYA

24.1 (—3.6-4.0| 347

(D) |27.4|31 | 36 | 306
@
2

55.5|-5.0|-0.4| 653

L+, 1 =1 .
I, = + cos26—1,,sin20 =
2 2
L+1, 1=, .
1, = - cos20+1,,sin20 =
y 2 2 Xy
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Iy =———-sin20+1,,c0s26
2

L+, -1 -1
—_X y X y\2 2
Imaxmin_ + ( ) +1 Xy

il el slo g

2 2
21
tan20=—-—>
-1,
e+l =1 +1,
(41-9 Jses)
/A (mass moments of inertia) s > vyl oo
/
f /\
Va
/’/ O gt oS o o I‘2 dJ..oLé)db Am ﬁf&;@au.\.ul,o
' T 2
AA e Jsb oz sl Sloe 13T puilsi e T7AM
w :‘“\_\ Am ML‘J
/ \“\{f

(43-9 gsos)
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I =_[ r20M o ool olas

(kgm? w1y)

€8 2 blio ;8 i 5l Conglite SLLes py2 (ol (low

il oo 02 5l 25 >

17 = rzdmzj (22 + x%)dm
IR =[ r’dm=] (y*+2z°)dm

I = [ (x*+y*)dm
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OXY'Z' s Ji5 55 yo 4o olKsd

G (o J&5 35 o)
G(X,y,2)
X=X+X'
y=y+y
z=9+7

7= (y?+2%)dm=] [(y’+§)2+(z'+2)2}dm

Silge L ygme G0 (19
- - 2 -
1M =Ty +m(y “+x ?)
- - 2 —_
I?=I?+nﬂx +z 2

-m _2 —_
M =T +m(x “+2z ?)

™ =1 M4 md?

IAA' = iBB’ + md2

k2 =k %+d?




1Sl Ol w ya ! ylow

1A :I r’dm dm = ptdA
_ . px M
P= pyaze pr Y
= oslo V
() () IRA' = th. erA
IQA, = ptIAAr
m

1I8c = ptde =pt(lan’ +1gg)

hlas (39

IRa’ =ptlap = pt(éa%)

1
IBg = ptlgg = Pt(Eab3)

Lol ptab:m:r:)_?

1 2
My =—ma
AN

1 2
IR = —mb

‘5:“0).3.‘») é)s
1
IRar =pt [Rar =pt(;mr)

pt(% ml=m=p

1
IQA’:IEB’:Zer

1
ICcr = 13" + 185 =§mr2

m 1 2
I.™ =ptl, =pt(=nr
« =ptl, p(4 )

k4 r2 I’2 1 2
=ptn—(—)=—mr
ptn 2 () =3
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(52-9 Jsci)

P& S gy by (gom dw plunal (02 (o il Glowo -

ol abiges b aligs (6 SISl 0l (Ko e ST

dm = prridx
dl." = L 2dm
2

m m l
di," =dI," +x*dm = (Z r’ +x*)dm

z

di"™ = di™ 4+ z%dm = (%rz +x2)dm

"= J
dm = pdV = pra’dx
di," = (%a2 +x2)dm = (%a2 +x?)(pra’dx)
1" =_[dlym =I(%a2 + x?) pra®dx

| |
-1 - 1 1
= (2 =pma’dx+ |2 pra’x?dx = = pra’l + — pra’l®
f_z.4p j_z.p P+ p
_ 1 mlEa? +17)
12

m 1
m=pV = pra’l =1, :Em(3a2+lz)

IX”‘:lma2
2
S5 s abke
m ml?
1L,"=—(0+1) =—=1,"
y 12( ) 12 ’
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" =2 :J Lo
lb.s?
in*
0= 490£
ft®
490 (%‘ﬁ)( Ibs
T R2
52

T oo m 1 5, 1 9
Z3)2a | " =mr2=>(14.14p)(3
ﬁ PLACHE L (CELEC
~14.14p - 63.62p
~ pr (1)) " =%mr2 =%(_3.14p)(1>2
=-3.14p
- _157p
a1
2(4)(6)(1) 1, ZE(24p)(42+62)+(24p)(2)2
=24p =200
a1
Q p(4)(6)(1) 1" = 5 (24p)(° +6%) + 24p(4.5)°
=24p —560p
> 590 822p
| ™ =822 = 822(0.000734) = 0.6033b.in.s2
T
h" = 373
m
I —im(a2+b2) : -
“ 710 /
_ (54-9 Js)
I, =—m(a”+c?) / Ji
1 J
I, =—m(b?+c?
712 ( ) Z
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METHOD OF VIRTUAL WORK Silxo )15 g,

9 )
du = F.dr
du=Fdr cosa o 5 50 g, SG 1l oS
du>0 if 0<0<90°
du<0 if 90<a<180°
du=0 if a=90
F : _
gowle=N.m ) L aslg
o dr
Foos®

1-10 gses
du=(F cosa))dr =F (dr cos a)

S o) by ol w45 Shasl 900 PIN 30 sla Jordl (uSe asile AU=0 5 aims o5 plxl JI5 s g, 5 i
S,z mhw sy, mhe ol 4 Jeate gz a5 Saol e mhaw (59, el Ko aiile S ol,90 PIN 58 4 ol oads arils

. o 5 Sl
o g B M=Fd FogaS b S S bawg e (g0 5l (G368

B du=Mdo

+ F
" FosFosFy by ol cov A dbais a5 005 (5,81 g3lmo )8 o
bl ke d—- AL s aes g
210 ysa e yws cpl amdy e pns Addais a0 A alais a5 (S 5,8 5 4w S
O st ol o a8l Ll aST el (Sowg ily 3l a5 el Sas
F2 Sl 00l 28 55l Oy
F1
A
AR 0= 5lxe olml>
operators— 0= silre olml> 1y O= i Lol o,
oa+Fo+FRo+..=(F+F +F+...)0
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o5 pled (gl adali ()] 1 0)lg slag i (55lme sl S pez 0l Jolbss jo (gl Al ST45 0055 (0 (5510 IS (5985
S5 walss jho el o silme (SleilSe

f’)y = J..)l.:u )f‘ — R=0 = ou=0 C@Us p)y
SER=0= R.3r=0 =o6u=0=

B g Silre la)l5 S gex s add Jolad )0 e 5145 0065 (o0 o i S 6l 55l IS (6985 uien
Y

Sy aelss ho (silre (S i e sl ez Oln 0y

7 w L Mo s 698 5l g3l olially : Jlio
5L Sl 58 9095 piamss 45 S 5] Cewns 559k

o i god plosllS A abis o lo Janll uSe 2o
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05 waplys (S Sses gae g0 (92 Sl Hio

3-10 Jsis

Uu=0=>M,00 -Wy_. =0 S50 =
BDsac sjlxe o590

. = Cahis gjlne S i

c

y, =2ac0s0 = &, = %5@ — _2asin6(50)
U =0= Mgg_W(-2a)sin9(50) =0

(M, +2Wasin@)¥ =0= M, = -2Wasind
7

> X

&l 1y PesYlade ail oo Yol A alais jo S0 @

A5k Cawds @ =307 s> o wtan ool Joles
15L

I I
y, = Ecos@l y, =1cosé, + Ecos&2
X L 4-10 g
v ®) 8y =Wdy, +Wdy, + Pk, =0
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CdQ

I cos@, +1cosd, =151 = cosé, +cosb, =1.5 6,=30" =6, =50.66"

dy (I
5yl = d_ellagl = —ESIn 6’1&91 = —025|$1

_dy,

= &1
de,

o,
y, =1cosé, + Izcosé?2 =l cosé, +IE(1.5—c0501)

y, = Iicos&l +0.251

%, = —IESin 0,06, = —0.25156,

=Ising, +1siné,
Xy Xy
NKg =—M, +—M, =lcosd,d, +1cosb,H,
$1 $2

5%(00391 +€0s6,), +5%(cos¢9l +c0s6,), =0

1 2
_sing,80, —sin0,8, 0= &, =% g
sin g,
—siné
X, =lcos@, 8, +1coséd LYW
B 1 1 2( SInHz ) 1

sy 6,=30°,0,=50.66 = ox; =0.45610,
ou=0=>W(-0.2518,) +W (-.02510,) + P(.45610,) =0
(-0.5W +0.456 P)v, =0
&), # 0= P —1.096W

A dbis jo 0¥ P88l 69,05 Jlade 0,5 Lo cewas U

4m) 4(m)
[—7 60NV ( C}“‘ e o b o3lail). il Joles a1y Jilde e |
D E_«
Syol [ m— |
T yl 8P D3> 200 ojlal & gac Bakis 0 a5 oS 5,8 ot
5(m) | \ X, =100 «
— Z-\B < | \ om S, =480 3
— 5yC \ — —
/ le o &Np =, =81
30
/ ™ . ‘)\ | 5¢:%2259
10m o 6 3
H s
o] - 6m Kg =155¢ = 15(%)59 =10660
/
f J P U 80 () g
OXa A G Sxo
5-10 Jscb

oU=0=—-Pdx, +300y, +600y, +240p + s =0
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Nl

— P(1056) + 30(456) + 60(450) + 240(% 56) +80(1056) =0
P =132.0(Ib)

30 l /> o

Joddl oSl (g3lme ST g, 5l i 55 j0r Jlee

9l canns |y E adass o

TO.S(m)/J/ K 0.9m) %( H— 1.2mm)
2 (KN) 3(kN) 5xn)
F

A C E
[ o | H
L8 D Ko} B _
% 0.9m) 4V 1.2(m) AV 1.2(m) AV 1.8(m) ‘V
2 (KN) 3(KN) Re 5 (kN)

N AP A A S
NI

2.7
Ne :Eé‘yE = 2.250y

2.7
§yc :Eé‘yE = 2-255yE

0.5
¥e Zﬁé‘yE =1.250y¢
& =0=> 28/, +38, —R.d =0

[2(1.25) +3(1.75) — R, ]y =0

Ne #0=R. =7.25KN T

185




