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_ 10
k:24E1[2 1} mzm{ 1}
Bol-1 1 0 5

lk —a)nzmkﬁn =0

2-24 -1 3
det[k-a)nsz=0, — det 243EI =0, ﬂ,=h—ma)n2
h -1 1-2 48E1

2 —44-1=0, — A =0.292895, A, =1.707105

@, =9.05212 EI}, @, =3.74953 E]3
mh mh
0.7071 -0.7071
¢1 = > ¢2 =
1 1
(a)

o[} -l

ql(O)=M:1.7O7, q2(0)=M=0.293, ¢,(0)=0, ¢,(0)=0

¢1Tm¢1 ¢2Tm¢2

— ¢,(t)=1.707cosw,t, q, (t)=0.293cos w, !

1.207 -0.207
o)=00)+6)=] 30 s 5 o

exo) 14 BEE Uguoz 14 229 sows} o ach

(b)
o}

q](0)=£:£9@=—0.207, qz(o):%—mu(”o—)zl-zol q|(0)=0, Q2(O)=O
¢, mg, ¢, mg,

— ¢,(t)=-0.207cos w1, q,(t)=1.207cos a,t

0-60.0+0:0.0=] 12 eosor+| "% cosans
u(r)=¢q, $,9,\t)= 0207 Cosw, 1207 cosw,

Fo] 22 R=E YEBE 23F RE=e] 7] %7}t ¢ At

Ho



y 12(E1/3) _8EI

—ket s, k =3k, k,=2k

h3 - h3
Sk -2k 0 5 =2 0
ky={-2k}, ky,=1{ 3k b, ky={-kb o>k=k{-2 3 -I
0 -k k 0 -1 1
1 0 O
m=m0 1 O
0 0 0.5

k-o,’mp, =0, detlk—w,’m|=0

5-4 =2 0
/13 252

det{k{ =2 3-1 -1 = 5)&—7+6 0, A=
0 -1 1-0.51
A, =0.6277, A, =3, A,=6372
w, =2.241 El}, a)2=4899 EI}, w,=7.14 E]3
mh mh mh
0.314 -0.5 3.186

4, =10.686}, ¢, =1-0.5}, 4, ={-2.186
1

¢, 'mu(0) ¢, mu(0) ¢, mu(0)
0)=A2 M 4,(0)=2 ) ¢ (0)=5—~
( ) ¢|Tm¢1 ( ) ¢, mg, ( ) ¢, mg,
q,(0) .

sinw,t
10

n

“(t): ¢1‘I1(t)+¢2%(’)+¢3%(t)

q,

9,()=4,(0)cos @, +==




(a)

S O O

1
u(0)=12¢, u(0)=
3

0(0)=298, 4,(0)=0, 4,(0)=0.0205, 4,(0)4:(0)=:(0)=0

q,(1)=2.98coswt, q,(t)=0, q,(t)= 05205005(03

0535 065 ]
“(t):¢1Q1(1)+¢z%(t)+¢3%(’): 2.04 COSC‘)IH' 0s w,l
2.98

® S

¢,(0)=0.334, ¢,(0)=0.875, ¢,(0)=-0.209, ¢,(0)=4,(0)=4,(0)=0
q, (t) =0.334cosw\t, ¢, (t) =0.875coswyt, ¢, (t)= —0.209cos w;t

0.1048 —~0.4375 —0.666
u(t)=¢,q,(6)+ 6,9, () + ¢,9:(t)=| 0.229 |cose,t + 04375 [cosayt +| 0.456 |cosawyt
_—
0.334 0.875 ~0.2089
. - - -

1 0
u(0)={-1¢, a(0)=40
1 0

q,(0)=0.12, %(O):O-S, %(0):0-38’ 41(0):‘72(0):‘}3(0):0
q,(t)=0.12coswt, qz(t)=0.5cosa)2t, q3(t):0.38cosa)3t

0.038 -0.25 1.21
u(t)=¢lq,(t)+¢2q2(t)+¢3q3(t)= 0.082 |coswyt +| —0.25 |cosw,t +| —0.83 |cos wyt
0.12 0.5 0.38
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10.29

m=100/386 =0.25%ip—s>/in

2 -1

0 -1

1 0 0

m=0.2590 1 0 | k=32632-1 2
0 0 05

— j+1 if/l‘;lkijﬂ o

kX, =mx, ¢ A" =————=

x‘/+lmxj+l

1

x, ={2} 023 Azau

-1

o] &3 iterationd] Y7}H g},

3
J X, i/‘ﬂ A X4
1 0.0036 0.7777
1 2 0.0063 ; 338.68 1.3826
3 0.0075 ] 1.6418]
0.7777 0.0024 0.7989
2 1.3826 ¢ 0.0041¢ 337.87 1.3894
1.641 8/ 0.00481 1.6094
0.7989) 0.0024 0.8020
3 1.3894 0.0041 } 337.86 1.3899
1.6094 0.00481 k1.6055‘
e
0.802
w, =+337.86 = 18.3809 ¢, =41.3899

1.6055




10.31

k¢ =Amg

when k =k - um, /szl—,u

and same process by &g HFEH

1
start with X, =42
3

@ first mode

1=30002 7+%

j x‘/ H _./+l /1('”]) xj+l
1 0.0327 0.7993
1 2 300 0.0569 ; 337.869 1.3891
3 0.0659) 16096
0.7993 0.0212 0.8024
2 1.3891 300 0.0367 337.856 1.3900
1.6096 0.0424 ] 1.6051

w, =+/337.856 =18.3809




@ second mode

41 =2000 &2 7}

j x/ u i_”l }b(HI) x,/+l

1 0.0016 1.5813

1 0 2000 —-0.0001; 2516.5 —-0.1405
-0.5 (—0.0016 —-1.6394

1.5813 0.0031 1.6264

2 —0.1405; 2000 0.0000 2521.1 0.0171
-1.6394 |—0.0030] -1.5611

1.6264 0.0031 1.6011
3 0.0171 2000 5 0.0000 2521.7 -0.0106
—-1.5611] -0.0031) -1.6126

1.6011
w, =+/2521.7 =50.2167 ¢, =7-0.0106

-1.6126




@ third mode

1=40002=2 714

j x_/' 'u ijﬂ //{«('Hl) x.j+l
1 0.0006 0.5813
1 -1 4000 -0.0015 4669.7 -1.3977
1 0.0020 1.7735
J 0.5813 0.0013 0.9010
2 -1.3977; 4000 -0.0019 4697.6 -1.3837
| 1.7735 | | 0.0021 | 1.5084 |
(0.9010 0.0011 0.7550
3 {-1.3837 4000 -0.0020 4703.9 -1.3901
| 1.5084 0.0023 1.6503
0.7550 0.0012 0.8248
4 -1.3901} 4000 —-0.0020 4705.3 —~1.3897
1.6503 | 0.0022 1.5827

@, =~/4705.3 =68.5952






