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Abstract : Arcs have widely been used as structural elements in many mechanical, aerospace, and civil

engineering applications. The authors previously analyzed the in-plane free vibration of Timoshenko arcs

with elastic supports by using the transfer influence coefficient method. The basic concept of this

method is based on the transfer of influence coefficient. In this study, the transfer influence coefficient

method is

applied to the out-of-plane vibration of Timoshenko arcs.

The authors formulate a

computational algorithm to analyze the out-of-plane free vibration of the arcs with elastic supports by
using the transfer influence coefficient method. The reliability of the transfer influence coefficient
method is confirmed by comparing both the numerical results of the transfer influence coefficient
method and those of other researchers. The authors verify that the transfer influence coefficient method

is more effective than the transfer matrix method in analyzing an arc with a hinged point at its

intermediate.
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Fig. 2 The i-th arc element
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Table 2 The frequency parameters A of computational
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Table 4 The frequency parameters A of computational AGLFATHOE I/ FTE A, 1
model 2 AIE Table 50 AAZT 5L 2ol e Lee
Order TICM Irie” S0 Aol nws] B HGFFAFHORE
1 4.309 4.309 T AFAEFF] S FAT 5 AT
2 11.80 11.79
3 22.51 22.50 1
4 23.30 23.30 05k ]
oz CUTTEEe T jj\\\*\\\\\\
Table 5 The natural frequencies [Hz] of computational 05k T i
model 3
Order TICM Lee!® "o 20 40 60 80 100 120
1 120.2 120.0 /5 ———— , o/5 1 - , W
2 176.8 176.4 (a) The first natural mode
3 396.4 394.2 1
4 490.6 487.0
Table 49 AZHFAFR(TICM) L Irie 50°]
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U7 (R)°] 30em, A ©@H(E 2.1cm, =9 05 s AR .
0.135em)& 7HAm dPzto] 767, FEAAFF L i N
205.8GPa, FHAAFTE 79.15GPa, BEE 7850
kg/m*o] T},
AA 2l 39] 317 BRS 3= vpsko] A o 20 40 60 80 100 120

(d) The fourth natural mode

Fig. 3 Natural modes of computational model 2
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