[ Downloaded from mme.modares.ac.ir on 2024-04-23 ]

[ DOR: 20.1001.1.10275940.1395.16.11.48.1 ]

444-439 4o o 11 o ylouis 16 0,93 1395 (youg (I 30 Seile wJigo Adxo

Ay sele doliale _b:
O 3 Sl (wigo =
mme.modares.ac.ir ;)_“4;,%,

S 90 SO 9 b i i (Sl gCbigon (B 7 dw SV 4 0 £ 12 &0 Slgidw

OSJLSMM

Ql:.‘...:)\l ‘QL'.‘...:)\J .,\>|9 (L;aM.J .)l)"l olKusly (OI).QF— (WA ‘)Qatm\
mo.karkon@iaularestan.ac.ir ;74318- 95659 ., 35 ¥ *

suSe Alis S leYb!

bl @l dayn G g 0 aw il i o) 995 ety i ST b slays o sl Vb ape sl G Al ol
35 e Bl gy 4y ) ol s oghie ul elp asbie (FSDT) oS 548y (b U8 sl s (sjlualal
52 o2 | 35 s o SS9, 0 gl g el 93 s Sl S 5 ol Jsb 5 s i GBS e

Jol8 (oig i

1395 5, 5005 01 1l
1395 jpe 17 : i pdy
1395 (L1 24 1yl > 1))

e Cypo & i (9 g pal Glaplie Gl Cbog Sl Kby 5 oy (155 5 Lodl Gladal) by b g Sl Ol k5
@33 slacygeil b gbl ) 0,8 o ) oyiwd e (Do G ple «ligy slagli cpl | pgoye b el 1 305 o Clus S9de slinl
5 0bp A b oy alial s o s eV 285 (goaimd (L5 lapysesl ol 2,8 0 JLE byl 0,90 (ool s S 5 2> gibyess 3
23 sl 3B olagty sjr iy 20 Al Olie 020 )8 & S 4 S 935 gl Bl By BB e 98 s s b 2

Sstead s

5 ) S slogy 5 oSt sl y 385 ligel 5 b Sl b 0358 sl ol ol o

A new high order three-node Timoshenko beam element for static analysis of
beam and plane frame structures

Mohammad Karkon

Department of Civil Engineering, Larestan Branch, Islamic Azad University, Larestan, Iran
*P.0.B. 74318-95659, Larestan, Iran, mo.karkon@iaularestan.ac.ir

ARTICLE INFORMATION

ABSTRACT

Original Research Paper

Received 22 August 2016

Accepted 08 October 2016
Auvailable Online 14 November 2016

Keywords:

Finite Element
Timoshenko Beam
Three-node Element
Static Analysis

In this paper a new high order element is proposed for analysis of beams with shear deformation effect.
In each node of this element there exist translation and rotation degrees of freedom. The element’s
formulation is based on the first-order shear deformation theory (FSDT). For this aim, displacement
field of the element is selected from fifth order. Moreover, the shear strain is varied as quadratic
function throughout the element. It is worth noting that the quadratic function can be used for axial
displacement field. By employing curvature and shear strain relations of Timoshenko beam theory, the
exact and explicit shape functions of the displacement fields are obtained. By utilizing these shape
functions, beam elements’ stiffness matrix is also calculated. Finally, several numerical tests are
performed to assess the robustness of the suggested element. The results of the numerical testes prove
the absence of the shear locking and high accuracy and efficiency of the proposed element for analysis
of beam and frame structures. It should be mentioned, due to utilizing fifth order function for
displacement field, the proposed element calculates the exact solution for displacements and internal
forces throughout the element for triangular distributed loads.
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Fig. 3 Transversal deflection for the vertical element
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