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Free Vibration Analysis of Circular Arches with Rectangular Hollow Section
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Z3&), natural frequency

(35-7%4), shape ratio(8AH)]), thickness ratio(F7H])

ABSTRACT

The differential equations governing free vibrations of the elastic arches with rectangular hollow section are
derived in polar coordinates, in which the effect of rotatory inertia is included. Natural frequencies is computed
numerically for circular arches with both clamped ends and both hinged ends. The lowest four natural frequency

parameters are reported, with the rotatory inertia, as functions of three non—dimensional system parameters: the

breadth ratio, the thickness ratio and the shape ratio.
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Fig 1. Rectangular hollow section
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Table 1. Effect of thickness ratio n, and n, on C

Geometry| Natural frequency, C Deviation
Ty )

of arch @ G, G e (%)

Clamped | 0.01 [ 0.01 | 89.64 | 109.65 | 196.44 | 275.91| 0.00

- o002 81.90 | 107.30| 182.12| 263.01| -8.63

clamped | s 73.20 | 103.89 | 166.86 | 241.87 | -18.34

9=005| 1 68.83 | 101.70 | 159.70 | 229.47 | -23.22

k=10 | 02 66.19 | 100.17 | 155.58 | 221.61 | -26.16

F=03 | 03 65.23 | 99.56 | 154.13 | 218.68 | -27.23

0.4 64.73 | 99.24 | 153.38 | 217.15 | -27.79

05 64.42 | 99.03 | 152.93 | 216.21 | -28.13

0.01]0.01 | 89.64 |109.65|196.44 | 275.91| 0.00

002 | 95.76 | 111.24 | 208.08 | 282.18 | +6.83

0.05 | 99.29 |112.09 | 214.88 | 284.67 | +10.77

0.1 | 97.01 |111.55]210.48 | 283.13 | +8.22

0.2 | 8858 |109.36 | 194.46 | 274.51 | -1.18

0.3 | 79.71 | 106.54 | 178.18 | 258.26 | -11.08

04 | 71.46 [103.07|163.95 | 237.02 | -20.28

05 | 64.42 | 99.03 | 152.93 | 216.21 | -28.13

* Deviation(%)=[( C(q=001) = C1) / Ci(a=001)] < 100
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