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Abstract

The Formulation of a new Hermite straight beam element to eliminate the shear locking is
presented. All the kinematic variables in Timoshenko beam are reinterpreted by the consideration

of equlibrium equations together. It shows that when the modified transverse displacement field

is used the Timoshenko beam looks apparently the same as the Euler beam. The element is

formulated for the modified transverse displacement field to have the same interpolation scheme

as that in the Hermite element. Transformation Matrix which relates a modified nodal vector

with nonmodified one is also introduced to deal with general boundary conditions. Several

examples are demonstrated and discussed for the purpose of verification of the concepts em-

ployed. The solutions obtained reveal that the element describes behaviors of the beam quite
correctly, showing no locking and that it is also applicable to the analysis of both thin and thick

beams.
1. A 2
AEAo g ALsm = 0Lz »
I A ga= Ax HAAe] e YurAq

M sHoR diA chekdl Aol HE&Ea gle

2 e L4075 Fch O g
o Bo] BTG FAezd HA s 9
g abEolA o]F S840 glolA, E wwe] FA
7} o Aolo] ula) Aoz Hopd HS,
Ao o] sl F e AN AINTE EA4A
712 glgo] dHA U} 7 ol g whabE slx
‘A3, Mgty FUALATEATE
239, Mgustm 2| AR A

£ d4e AR EANA g A4 <idA
b e sst A =l =Y AAY 2
Aol 2A vehvds d4E dgeth 4 o d
el whebd Ak 7 A Fe) ddelzt £
=

Azl ol ool BYAYRLA Aol o)
ot el

3 oo 2

o &

A /‘151 “htﬂ °1 £
=},

- Selective /reduced integration®~%
+ Field consistency!~%

+ Assumed strain method®5-1"

- Discrete Kirchhoff theories8~2

- Hybrid /mixed formulation?%23
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- Mode-decomposition approach
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Fig. 3 A cantilever beam under the moment and
transverse load at tip and bending moment
distribution
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Fig. 4 A simply supported straight beam with
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Fig. 5 A cantilever beam under moment load at the
middle of the beam (two 2-node elements
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