10710 Yoe (Y oolasd AE 093 AVAY s ()30 SuilSo Swdie dlxo

i3 ele asliale

=
R - ; :".
30 SWllo (cwiigo s
mme.modares.ac.ir ‘;ﬁ = &

ool g 1 (w9 9 (RSl o)l gk IS pd  xT 90 (S B (9 O 90

"alaels suge (SS9, 98 kM (5 988wl

M i 2y oMol 131 oKl « SlSo wdine 09,5 ¢ o2p0 =)
Aoyl cdsog)l ginio sl (Sl wdige 09,5 ¢ Loliwl =Y
39,0l g, rino oKl (SlKe wdizs 09)5 ¢ Hlbiwl -V
a.ghafori@iausdj.ac.ir SFVFAYOYAN iy Folio zliiuw #

s Jlie Sleyl!
el ord S35 (6)Ud giae (lyie & a5 EIS sja plgie 4 @51 4 e A5 S g dw b 93 slaojle &y (1SS b stegs, e
b g gy & (25 2 ep Sy, 3l el b alie )3 ey (oS (sl e B (85 ol 51 ) Ses ole ()l0k VAT G sl

L e . P, JPR . ) Lo WAY LAY 5l
2 pomye Sl be) BUS 5 gy ol D9 oo Ay (N ol 59y )8 L (g9y8 DBl oy imen g i (358 s R
WA o0 50 + ) 1ol y> &)

o 2 B en il 0Sles D5l e oy (5 ek S Al & (S g i I gere S (Sl (e Lo
& Gl (gl (dd e Ghg) ol iy I (S S e Bls obuls G pd ok pyd 4o 1 o5l clio ES e aS Clnl ol )iw
' S dL"’u"ﬁ)ﬂ‘ 4\13»:9 & «.s|°>)“° Wb; ool Ul?u laize OL,JI «_s]°> JJA )'| 0'9’@ Jilis «_s]°>)“° Sl dlf. Sl L e Lo
1853 gy dluwg 4y (33 dlline dw g o (gl e im0 ClblSS IS &y (e liaisis 1y pwlas (S s ylelgigpd 5y S amed b
C b oo, ol (obols ) (S o5l (i Gl (595 e 4 (Sl ojle (olouls a5 a0 i s ¢ Wlead Julboo
G936 Gl 2)Sess ojle obule & Jo )5 WS by (R A5 Gl o8 Rl Lder (215 (o (il oSS

S o g Rl sl Cul GBS e (g9 g (21

o7 <5

Geometrical nonlinear analysis and effect of pre-stress on tensegrity
structure using co-rotational method

Asaed Gghafori?*, Shirko Faroughiz, Mehdi Bamdad3

1- Department of Mechanical Engineering, Islamic Azad University Sanandaj Branch, Sanandaj, Iran
2- Department of Mechanical Engineering, Urmia University of Technology, Urmia, Iran.

3- Department of Mechanical Engineering, Shahrod University of Technology, Shahrod, Iran.
*P.0.B. 6616935391 Sanandaj, Iran, a.ghafori@iausdj.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper Tensegrities are a kind of spatial structural system composed of cable (in tension) and strut (in
Received 01 November 2013 compression). Stability of this system is provided by the self stress state between tensioned and
Accepted 04 December 2013 compressed elements. In this paper, co-rotational method is used for study geometrical nonlinear
Available Online 23 August 2014 . . . . . .
analysis of tensegrity structure and analysis of the effect of pre-stress on it. This approach unlike

other available approach in nonlinear static analysis, the major part of geometric non-linearity is

?Z{,ffgrﬂi‘y treated by a co-rotational filter. The function of CR formulation is to extract relevant deformation

Geometrical Nonlinear Analysis quantities free or almost free from any rigid body motion in a given displacement field. One of

Co-rotational Method advantage of the co-rotational approach is the fact that linear models can be easily used in the
local coordinate system for modeling of nonlinear problems. The geometric non-linearity is
incorporated in the transformation matrices relating local and global internal force vectors and
tangent stiffness matrices. Three different numerical examples are studied using this approach.
Results demonstrate that the deformations of tensegrity system are dependent on the value of
pre-stress in tensegrity systems. The displacements of tensegrity system are decreased for fixed
external tensile loading and increasing pre-tension force, however, for fixed pre-tension force and
increasing external loading the displacements of tensegrity system are increased.
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