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Vibration Characteristics of Curved Members Resting on Elastic Foundations
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ABSTRACT

The main purpose of this paper is to investigate the free vibrations of circular curved members resting on

nonhomogeneous elastic foundations. The governing differential equations derived in a previous paper are used.

The governing equations are solved numerically to obtain frequencies. Hinged-hinged end constraint is

considered in numerical examples. The lowest three natural frequencies are calculated over a wide range of

non-dimensional system parameters: the foundation rested ratio, the foundation parameter, the horizontal rise to
span length ratio, the slenderness ratio, and the width ratio of the contact area between the member and the

foundation.
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Fig. 1 Geometry and variables of circular curved mem-
bers on elastic foundations
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Fig. 2 Curved member on the Winkler model
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Table 1 Convergence to frequencies for lateral vibra- 2

by

tion of straight beams :%%% %j §é§§$§%§§
=7 >SS
Geometry 7 Freguency p.arameter,. C; 4 L= =
1=1 =2 =3 ’
HH 0100 | 1547 | 2074 | 5098 - % %
#=0.327, e=0.2865 | 0050 | 1603 | 3100 | 5262 M 1 i
5125 0010 | 1625 | 3142 | 5317 Fig. 3 Examples [ ~IV
2,540, 0,1 0005 | 1626 | 3144 | 5319
5005 0001 | 1626 | 3144 | 5319
0000 | 1626 | 3144 | 5319 [Example 1]
H-C 0.100 17.40 39.90 7194 Figs. 8~11& ztz} z|uiA4: Ay, 40| zzhzolu)
4=025, e=02865 | 0050 | 1822 | 4174 | 7460 AR s, AERS Brlh BAY DHAEs] B
505 0010 | 1852 | 4237 | 7549 $%¢ DHN] A @B 0Ll WA
2,250, 2,1 0006 | 1853 | 4239 | 7552 A 2 -
0001 | 1854 | 4230 | 7553 & TAE IAAFFE UEhd Aotk
o008 0000% | 1854 | 4239 | 7553
c-C 0100 | 1927 | 4457 | 7669 [Example 1]
u=0.25,=0285 | 0050 | 2023 | 4642 | 79.32 Figs. 12~15% 42 ARAE A= A, $HEo] A2
%5 0010 | 2057 | 47.04 | 80.20 olgl f MAEl s HEWe] Fuls} B nhaES
2555, -1 0005 | 2058 | 4705 | 8022 nAe 9% 1) I8 o= ¢, 0~0574 Ws
50,00 0001 | 2058 | 47.06 | 80.23 AI71HA siAe AE Vel Aol
0.000® | 2058 | 47.06 | 80.23
H-H( s-10000) 0100 | 1142 | 3802 | 8401 [Example V]
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A0 a04 o | nl | FEE AT £ AR 5, Al B £
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4=0347, e=1.146 | 0050 | 2595 | 6215 | 1198 80 T
2,220, 2,08 0010 | 2629 | 6307 | 1215 [ m LA ]
b0l 0005 | 2630 | 6310 | 1216 i A=50 :
0001 | 2631 | 6311 | 1216 ol ]
0000% | 2631 | 6311 | 1216 L 1
H-H( s=10000) 0.100 | 1439 | 3816 | 8418 s ]
4=0347 e=1.146 | 0050 | 1498 | 4023 | 87.66
4,220, 2,=30 ,=24 0010 | 1525 | 4091 | 8951
0005 | 1518 | 4091 | 8849
a,= 2303, a,=0.4
0001 | 1525 | 4097 | 8959
b=005 0000% | 1525 | 4097 | 8959
C-C( s=10000) 0100 | 2389 | 5896 | 1146
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a,= 2303, a,=04 0.005 | 2528 62.66 1214 P i T T B N
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Fig. 5 Effects of fon C; for Example I
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Fig. 6 Effects of s on C; for Example I
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Fig. 7 Effects of & on C; for Example I
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Fig. 9 Effects of fon C; for Example II
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Fig. 10 Effects of s on C,; for Example O
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80 T T 80 T
T £=0 3, 5=20, b=0.1, 1,=0 R I £=0.3, s=20, ,=1,=50, A,=0 R
Fooeeenen A=A=S E Fooeennns : 6=0.01 E

50 - - 1b=0.1 4

60 — - 60 [~ -

0 b | ' i1 3 ) | ] T | I Lt t ¢ | | | 0 N I I 3 I 11t 1 I 1l 1 1 | | 111 I L1t
0.0 0.1 0.2 03 04 05 0.0 0.1 0.2 03 0.4 05
o=y o=y
Fig. 12 Effects of A;,=A4; on C,; for Example I Fig. 15 Effects of b on C; for Example I
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Fig. 17 Effects of fon C; for Example IV
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Fig. 18 Effects of s on C,; for Example IV

80

} £40 3, 5720, &=A,50, =25, ay~1-(a +o,)
b b=001

b=01

60

I I R

LR R

T
L

ol b v b o v b by 1y

0.0 0.1 02 0.3 04 0.5

o =0y

Fig. 19 Effects of & on C; for Example IV
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