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Fig.1 Circular arch model

1 1 , .1 .

= = _ + — — —
EA RUw R? uu w RY uu

%M,w, _ %wu _ %uuj Bl %um n

%w”-l—mib-kcz'o:o 1

2006-01-19 1



2 123

P 1 , , ” , — — °
EA aw—Euz—uw—Euu—u lm H=5m a = 120 R
50m 200 m
w 1 / 1 u
5 T TLuw tppw — 5+
R?> R? R R2
L / 2400
—ut+ —=uw -— 4 ] 550
2R R? EL w™ = 2200 4 500
2000 4 1 450
RY mu —cu = 0 2 izgg‘. 400
] 350
1400 o 300
) [l r
1 2 m ' 1200 9 250 ty
w st u st c 1300 A 200
800 1
13 ’n 13 ” 150
s ' 600 7 100
P 400 50
200 Ja
0 T — T T t Y T T
40 60 80 100 120 140 160 1BO 200 220
Galerkin R
w st = S I3
s d l{ 3 2 A=0.02
u st = @5 qal J Fig.2 The effect of radius on frequencies A = 0.02
P15 P28 5000
- &)2 . 7
S g1t qot 2400 e 2 fg; :ad/s
z 2200 e 22 Locoo
3 1 2 1 2000 1 : i =i¥ ]
1800 s
. . 4200
P1 S 2 $2 0L 1600 4
“ 1400 4 L 15000
1200 2
-
lggg- \\‘\1 J1000
. 5 — ]
ayqp taxqy + aszqa t asqx t 500 _ b, ey Js00
: 0 4 400 4 g A
asqi1q> t agqr = aeli R aaad
) : zog ] F3 3223 TETER
b + b + b + b + LB N B B R L
192 T 0242 T O34T 042 40 60 80 100 120 140 160 180 200 220
bsq1qz + bgqy = 0 5 R
6
3 A =0.1
4; -2 71 s — L Fig.3 The effect of radius on {requencies A = 0.1
) 2
@ s = cos L +
7500 e @2 ws rad/s 75000
L 7000 wa— 1=l e izl a: degree ]
8 —4 7 s —7% 8500 —i=2 e =2 4500
cos 2 6 6000 B\ A =3 - isd J1000
S L 3 -0 = ]
ggg 43500
. L ]
4: -2 « sy :ggg 3000
@) s = cos L + “1 9500 :250002
3000 42000
. L ]
8i—4 w5 -+ 2500 1500
2 2000 i000
cos 7 1500
L 1600 1500
1 =1234 az =0 503 - - s 0
¥ . e ) L L] d L) v T Ll hd L)
by =0 20 40 &0 80 100 120 140 160 180 200
R
w] = ar ay wr by by 4 A =0.02
E =3x 101() Pa p = 2500 kg m3 A = Fig.4 The effect of angle on frequencies A = 0.02

HRH .2 3 H



124 2006 4
;ggg W ay w: rad/s 25000
6500 T il it a1 degree 122500 g1 =equ Ty Ty +e*qp Ty Ty +
) ——i= -p--i=
6000 N\ e i3 -m-i3 20000 ”
5500 W —y— i=4 -0-i=4 17500
5000 ; 2
4500 15000 g2 = eqn To Ty +e"qpn Ty Ty +
" 4000 12500
13500 10000 @2 13
3000
2500 7500 12 13 8§ 9 €
2000 5000
1500 2500
1000 ' N
500 —~A—n E—t—u—u_n €
T ——{-2600 5 5
20 40 60 80 100 120 140 160 180 200 Diqu + wiqu = 0]
X D2y + @dqy = 0) 1
0921 T w2q21 —
5 A=0.1 &2

Fig.5 The effect of angle on frequencies A = 0.1
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IN-PLANE NONLINEAR DYNAMIC ANALYSIS OF CIRCULAR ARCHES
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Abstract The in-plane free vibration frequencies and nonlinear internal resonance of circular arches were stud-
ied. Based on the assumptive vibration function the nonlinear equations were discretized by the Galerkin
method. First the frequencies of derived system were obtained thus the effect of different parameters on fre-
quencies were studied. Then the method of multiple scales was applied to solve the equations. The results
showed that the radial frequency was greatly affected by the height of the cross-section but the tangential fre-
quency wasn' t. Three types of internal resonance form may be activated. The further studies of the equations

in this paper pointed out that internal resonance was determined by the boundary conditions.
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