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Abstract : In this study, the free vibration analysis of conical helicoidal rods with two different elliptically oriented cross
sections is investigated and the results are compared by the circular cross-section keeping the net area for all cases equal to
each other. Problems are solved by using the mixed finite element formulation. Element matrices based on Timoshenko beam
theory are employed. The finite element matrices are derived by directly inserting the analytical expressions (arc length,
curvature, and torsion) defining helix geometry into the formulation. Helicoidal rod domain is discretized by a two-noded
curvilinear element. Each node of the element has 12 DOFs, namely, three translations, three rotations, two shear forces, one
axial force, two bending moments and one torque. A parametric study is performed to investigate the influence of elliptical
cross sectional geometry and its orientation over the natural frequencies of the conical type helicoidal rod.
Keywords : conical helix, elliptical cross section, finite element, free vibration
Conference Title : ICCEE 2016 : International Conference on Civil and Environmental Engineering
Conference Location : Tokyo, Japan
Conference Dates : September 05-06, 2016

World Academy of Science, Engineering and Technology
International Journal of Civil and Environmental Engineering

Vol:10, No:09, 2016

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 C
iv

il 
an

d 
En

vi
ro

nm
en

ta
l E

ng
in

ee
rin

g 
Vo

l:1
0,

 N
o:

09
, 2

01
6 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/4
90

17
/p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 10(09) 2016 1

https://publications.waset.org/abstracts/49017/pdf

