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A Study on the Free Vibration of the Helically Curved Members
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Abstract

The curved structures in space, such as multi-level inter-changes, ramped structures,
and circular curved structures etc., are modelled as helically curved members with
constant helix angle in this study.

Equilibrium equations are derived, considering the geometrical properties and initial
curvatures of helix.

Modal equations of the simply supported helically curved members which can calculate
the normalized natural frequencies are derived from these equations by assuming the
modal shape function.

These equations are used to calculate the normalized natural frequencies of the simply
supported helically curved members and verify the distribution of the natural frequencies
of them.
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@] 2.1 Definition of Coordinate Systems of Helix
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28] 2.2 Configuration of Helically Curved Member
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8] 8.2 Total Displacement and Rotation Vectors
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I 6.1 Properties of Christiano’s Model

Notation| Values Uniﬁotation! Values Unit
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jo° | 1.7621 0.0759 | 0.2351) 1. 0.2131
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oo | 1:7321] 0.1351 | 0.4409 1. 0.2423
3.1424/ 0.3349 | 1. |~0.3123—0. 0087
13. 2404 1. —0.3318/~0.0087 0.00008
0.5668 0.0947 | 0.3408 1.  |—o0.052¢
s | 1-6989] 0.1699 | 0.6069 1. 0.2860
3.3721) 0.3068 { 1.  |—0.4223—0.0101
14.2401] 1. —0.3019] 0.0113  0.00008
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uencies of Helically Curved Beam with cies of Helically Curved Beam with a=1,
a=1, n==1, f=45°, Cur==D,01, and §==25 n=1, f=45%, Cur=0.01, and §=25
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2@ 6.4 (a) Out-of-Plane Normalized Natural Freg- 218! 6.4 (b) In-Plane Normalized Natural Frequen-
uencies of Helically Curved Beam with cies of Helically Curved Beam with a=1,
a==1, n=1, B==45°, a=30°, and £=25 n=1, B=45°, a=30°, and &==25
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18] 6.5 First Vertical Normalized Natural Frequ-
encies of Helically Curved Beam with a=
1, n=1, B=270°, Cur=0.001, and {=25
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38} 6.7 (a) First Vertical Normalized Natural Fre-
quencies of Helically Curved Beam with
a=1, n=, {=2, Cur':o-Ol, and £=25
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212} 6.6 First Vertical Normalized Natural Frequ-
encies of Helically Curved Beam with =
1, #=1, B=270°, and £=25
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28 6.7 (b) First Vertical Normalized Natural Fre-
quency Ratio of Helically Curved Beam
with a=1, #»=1, {=2, Cur=0.01, and
§=25
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