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Editory file name : figure

Drawpad

T21 brs RO5009

R=);

m=12;

n=12;

Top=rinid{m/2.n/2.2 2)lamid( L. L} 10,1 0.1.1];

Bor=rinid{m/2.n/2.2 2)[{[2.2,0: 0,2.00,12.0.0: 2.2.0]3#

rin{1,m/2,2]2,0,0; 0,0,00#rin(2.0/2,2)([0,2,0: 0,0,0];

‘Webp=rinid{m/2,n/2_2 2)|[0.2,0; 1,0.1]#
rinid(m/2,n/2. 2 2)[2.0,0; 1.2.1]#
rimid{m/2,n/2,2 2)|[000.0; 2,1, 1] #
ritd (/2.2 2 2)([2.2.0; 1]

‘Webt=nmd(m/2,n/2,2.28[0,0,0; 1,0,1]#
rinid(m/2.0/2.2 2)([2.0.0: 2.1.1]#
rimd{m/2,n/2,2.2)|[2,2.0: 1,2,1] #
rinid{m/2,n/2, 2. 2)([0,2,0; 0,1,1]:

Tens=TopH Bot¥ Webt,

Comp=Webp:

Grid=Tens#Comp,;

use & vm({2), vi(2)h
vhi3*R.5*R,-5*R,0.0.0,0,1,R);

clear:

use b 2}, e(1,2); draw Tens;

use w(.93) . ef1.23) draw Comp:

w2 Jl8le 5 50 (5518 Al (VY JS2)

Sl syl 3800 55 ple -Y-1-0
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/ Formian 2

Current folder : E:\tensegrity-2\formian-fainding

| Fie Edit List Transfer Gallery Help
‘niz(el&E| E| 4 [=|®e| P o= cip|F|c| m 2

Editory current file ; figure [x]

DIE T

n=12;

Top=tinid(m/2,n/2,2,2)lamid(1,1)[1.0,1; 0,1,1];
I Bot-rinid(m/2 n/2, 2. 21{[2.2.0: 0,2.0L[2.0.0; 2.2,0]}#
rin(1m/22)[2.0,0; 0,0,0}in{2n/2,2)[0.2.0: 0,0.0
Webp=tinid(r/2,n/2.2,2)1[0,2.0; 1,0, 1]#
rinid{m/2n/2,2,2)1[2.0.0; L2 1]#
rinid{m/2,n/2,2,2)1[0.0.0; 2,1, 1] #
rinid{m/2,n/2,2,2)1[2,2.0; 0,1,1];
Webt=rinid (m/2.n/2,2,2)I[0,0,0; 1,0,1]#
|
|
|

rinid{m/2,n/2,2,2)1(2.0.0; 2,1, 1]#
rinid{m/2,n/2,2,2)[(2,2.0; 1,2,1] %
rinid{m/2,n/2,2,2)1[0,2.0; 0,1,1];
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Fig. 4. Traction load: (a) tension stresses in cables; (b) compression stresses in struts.

ARA%



30 Jode Y 5lige 5l g 00g o yio G Coluw 4 Jgdw j2 a5 a0 slo Jgow 5l ISt slo sl
ol il popeyie V8 Colue 4 asmio (pl a5 ools LS5 1) jpef 0 ef gasao oo LS

6.0000
f

i 1.0000
X 1

| —=11.0000 |~

- 6.0000 -

03 yo Hb-)

VoA



allg-V-)
Erore y S okS Vo Jlake G 00g S g9 5l ailligy el 10 00,5 oo dmlxe ailligy (59 Tl
RYWOPPREIE 54
ey S5 slp alls 39

p,=Y-x4/A=Va¢N/m’
1JS aldg s

P, =V xYs=Y/0¢N

05lw 39 -V-)
(il aedlss o Lad slacl sl by 0o e VA baabes 5l alaS ja Jsb
e e S slp(lealae) s lad slacl 3

LP =¥x\/\\A =¥/fYYm

P =f/fYyx./yva =\Y§/VYWN

039 Yo+ VoV (SBs8 5 5,k Sla bS5l plaS o Jobo g 009 eV (Gl slaJS 5l plaS e ok
(oeils peles o2nS slacl gl cnl b
iy e Sy e L) (oanS slacl 54
Lt = Ax-/Y-Y = 0/50Vm
Lt =fx\=¥fm
Lt =f+0o/s0v=2/20Vm

p=a/#0VXx:/-Y0 =V2/AN

ARR



loals g lo LISl JSaie Jgao SO (59
P =\a/A+\YS/YY =\FF /oYN /m’
pals g o JlS5) JSie amio S ()34
P = \ff/avxys =0Y-Y/0YN
wiligy o balew b bS5l JSate IS 039
oy ya Sy sl

P = \fY/0V +Va8 =Yf. /OVN /m'

il JST 2

P=0v-¥/0Y+V-08 =\YY$- /OYN
Sy ,b-Y
- oo g 3 s b o8 ¥ 5blie 5l ailate oyl el o0 42,5 L 5 a3 soldl adlats
amio J5 slp adlbios grerte 2 (Fe 1000 b plp aS 03gr (g B0 V0 B b Gliee 09
bl ol

S=\0.-xYsr=0f-- N

o‘.\.;})l.?—r
bl udlan (gloaiy Sl ply oyl a6 )15 a5 cwl (pl (5,8 a3 O a0 dxas 0 e
Oyl a2y i 5l S00 ,L-F
a0 Ve ol 2l Gla)ls j0 gosgaz 0 YO U ax 0 -V 5l les Ol s il oles 0 cole )51
39,5 om iy 5 Lod il 35500 ol 3l 5 b oo 57 995 s s5lai

skyb-0

VY.



ol slise L

q:./..aVV
q:./..ax\.\c

b 5l (S0 (59,

F=PA4
P=C,C,q

O-F-2)asloasS 1y L0 b g lagleaslo sl a5 Slade b g oo 5l 7,5 5L (>lg 10 :C,
C, 22 ool oy b 5 5550 B elis )] o amin 05 0 5,

C,=vx(-/f)" =1/vvy

C,=v

C,=-\/¢

P=C,C,q
P=yx(=V/f)xo-=—\f-N/m"
F=PA

F:—\\°~(0ne)

F =—\f-xt¢ =0t Ntotal )

iy b-#
A=-/¥o 3 oyl — g5

o..\.':)' )Lg o‘).o.fbd.goo).o )Lg

ARR



VKD =145V FY/ AV 0. - =VAT/BY

(@BB); 5l o6 (g9,
(VF-V-5)

F=-/vAIW,

F =/Yx/YOx\x\Af- /oY =f0-N/m"'

F .y =0 XY =15Y. - N
V=CWw
C:ABI
R

v
T=-/-0HF

A
T =-/-0F" =-/-Y0)
T<T<T
T:./\
T, =/

B:\+m§q:.ngT

o)
) =1/YVY
\

ABI /Y0 x\/YVYY x\
R ¢
V =2/« AXYAE-/0OY =VEY /YD

B=1+(1/0)

/ey
-/

C= oA

VY



220k Do=Yf /oY
‘;9)!)[% S =\ -

54k L =no

s>k T = applied — software

.)l.g)l.g VV\:—\f.

@, bS5 el

Y D+S

¥ (D+W)0.75
& (D+S+W)0.75
$ (D+E)0.75

vV (D+W+E)0.75

el oals aig py Jglaz 10 4o jab 4y 0dls sy o)lg0

oy o sy

340.57

1840.57

360.43

148543

592.93

1717.93

3)50 B oy 2l

ojbe JS sl
D, =\vys- /oy
S, =of
L, =no
T, = applied — software
W, =—0-%-
E, =\¢Y--
LSS
& e 2 sy osbe J5 sl
12260.52
66260.57
12975.39
53475.43
2134543
61845.43

VY



85 IS 5 e lsie 4 amson 5 o3 1o A €51 (S oile o0y b ol G139 L

el 000! AY JSo y0 aS vl e Q‘gj‘sa sl yo ) ool comlice gy Q.s.'jl 00 loges yo

S ojls )3 LIS i 505 585 AT JS5)

sl ) 45 el o0 syt 0503 S5 4y g 6 Il elod o ol Jeizes slap puilSe sl
el oaal AD 5 AY

s Ss ojl Y g5 S p5lKe 98 (AT ISL)

B3



S oil 3 Y €55 S 03 585 (AT SE)

AR



refrence

[1]. Stern, N. “Tensegrity Structures and their Application to Architecture “ page of 10-67

[2 ]. Ben kahla, N., Moussa, B. and Pons ,J.C., "Nonlinear Dynamic Analysis of Tensegrity Systems
", 2002.

[3]. Tibert. G, "Deployable Tensegrity Structures for Applications", Doctoral Thesis , Stockholm, Royal
Institute of Technology, Department of Mechanics, 2002

[4]. Sultan , C. Corless , M., skelton., " The Prestressability Problem of Tensegrity Structures: some
Analytical Solution ;, International Journal of Solids and Structures 38 (2001) 5223-5252.

[5]. Hanaor , A., "Geometrically Rigid Double —Layer Tensegrity Grids "International Journal of
Space Structures, Vol.9, No. 4,1994.

[6]. Motro, R., " Tensegrity : State - of — the Art", Space Structures 5 , Thomas Telford , London,2002

[7]. Zhang , L., Wardenier , j., "' Analysis of Various Type of Tensegrity Steel Roof Structures" , space
Structures 5, Thomas Telford , London , 2002.

[8]. Murtha-smith, " Alternate Path Analysis of Space Trusses for Progressive Collapse ". Dep. of Civ.
Eng. Univ. of Connecticut, 1989

[9]. Ben kahla, N. , kebiche, k., "Nonlinear Elastoplastic Analysis of Tensegrity Systems " ,
Engineering Structures 23 (2000)1552-1566.

[10]. Murakami , h. , "Static and Dynamic Analysis of Tensegrity Structures. Part 1.Nonlinear equation
of motion " , International Journal of Solids and Structures 38 (2001)3599-3613..

[11].. Murakami, h. , "Static and Dynamic Analysis of C Structures. Part 2 Quasi-static Analysis "
International Journal of Solids and Structures 38 (2001) 3615-3629.

[12]. Supple, W.J., Collins , " Limit State Analysis of Double — layer Grids. Analysis, Design and
Construction of double Layer Grids". Applied Science publish escience publisher, London, 93-117
(1981)

[13]. Wang , CJ., Qian,. R. J and Wang , R.P., ""the Geometrical Stability and Prestress Analysis for
Tensegrity Elements " ,. IASS symposium 2001 , Nagoya

[14]. Raducanu, V.and Motro, R., ""New Tensegrity Grids " , IASS symposium 2001 , Nagoya.
[15]Motro, R., ““ Tensegrity: State-of-the-Art”, Space Structure 5 , Thomas ,Telford,London 2002
[16]. Skelton, R.E., “Smart Tensegrity Wings”, Structural Systems and Control Laboratory

School of Engineering, UCSD, 2003

[17]. Hanaor , A., "Geometrically Rigid Double —Layer Tensegrity Grids "International Journal of
Space Structures, Vol.9, No. 4,1994.
[18]. Wang bin bing “ Free-standing tension structures from tensegrity systems to cable-strut systems” spon

press, taylor& francis group , London and newyork.

[19]. sheidaii, M.R., Abdi, k. and Behravaesh , A., "Collapse Behaviour of Double Layer space Trusses" ,
IASS symposium 2001 , Nagoya.
[20].Abedi, k.,"Instability Behavior and Collapse Analysis of Space Structures', Proceeding of the

first National Conference on Space Structures ,Iran ,Tehran ,May 15-17,2000
[21].Luo, Y.Z., Fu Gang, Chen Ting. (2004) The Experimental _Research on Combined Unit of Flat-
Quadrprism_Tensegrity. IASS Symposium, Montpellier

VS



Abstract

The space structure appositest structure for large span. The space
structure is a structural system that involves three dimensions. in
practice, the term Space structure 1s simply used to refer to a number of
families of structures that include grids, barrel vaults, domes, towers,
cable nets, membrane systems, foldable assemblis and tensegrity forms.
Tensegrity structures are spatial reticulated systems that contain a
discontinuous set of compressive members (struts) inside a continuous
set of tensile members(cables) whitch are stabilized by a selfstress state.
Tensegrity structures are special types of structures in which prestress
should be applied in order to stiffen the structure and the analysis is
based on the prestressed stats. other reasons, prerupture or slacking of
tensile members, loss of strain hardening for tensile members in post
pelastic region and so possibility of tension failure mechanism, and
finally structural nonlinear behavior due changing statu. In this thesis,
after definition of tensegrity structures and description of various
configurations on these structures is reviewed. then in order to
investigate the statically stability behavior of of tensegrity structures and
representation of suitable responses about the rule of various parameters
on reducing and increasing the feasibility of propagation of instability
phenomena in the tensegrity structures, using finite elements modeling,
the nonlinear analyses i1s performed on these structures. The modeling
tensil element used multilinear isotropic. In this research, tonsion and

compression failure mechanisms are studied. In each of these

VWY



mechanisms, the effects of various parameters such as: slenderness ratio
and the rate of initial imperfection of compressive elements, changes in
initial strain and cross section of tension elements, on the instability
behavior and the type of collapse in tensegrity structures are investigated.
Finally, based on the obtained results, several ways are put forward to
prevent the occurrence of the overall collapse mechanisms and receiving
the local collapse mechanisms and design recommendations. The overall
collaps mechanism not proper. Because its not occure without womearn
previous. Local collapse mechanism not sudden and buckling of
compressive members proper than nodal snap through. Thouse design

recommendations present for prevent of the overall collapse mechanism.
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