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Study on Optimization in Hybrid Cable Structures

-Proposal and Verification of Simultaneous Optimization of Tension and Phase-
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Abstract:Hybrid cable structures such as Beam String Structure(BSS) and SKELSION structures have a potential to be sufficient

stiffness against external forces by proper arrangement of cables. Furthermore, by introducing an initial tension to the cable, it is

possible to control the shape and the stresses generated in the member of framwork. Therefore, it is important to determine the

appropriate cable arrangement and initial tension against external forces in designing a cable reinforced framework structure. In this

paper, the simultaneous optimization of the cable arrangement and tension of the hybrid cable structures is performed using the

nonlinear programming method.
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Figure 1. Optimization flow

THE{LEAT D . MOWGRE B & LT, 557 fif
ZROPPR & L CHEEIR R b A4 0 KT Z DR,
BHER AR L 72 Z L 2 MM 2720, RAUTL - T
SRS DN S OE AT VT o ZFR T T

T; =std-t* (pe=1.0+0.1-n) (D
subject to

IM>ZEUanm )

722U, T 861 O8I, n s #0IR LR, 40 545

1ICBT DRREIAEL, std : 9k D FEVEAE.

HRBE O HIZIZ()XEH W 5. Q)RUTkE &
OHFFIEETH D, (DT t BREFEINTVDHDIC
ML TQRUITNERIN TR, ZHIZE D, ped ]
EOREDDD 648 1 K Thd & X, (1)NOFE

1 ARBET - B8 - /5 2 0 R - #E - &5 3 0 BRET - Bi(al) - d5E

83



SHMIFEE HAKRFEIFE FNHBHEZTH

BRQXD T L0 b/hS<FHIiEND. ZD X9, (1)
XEQATENEZHFEETHEICE R LAEZHA VWD Z &
2L T, SR std R OEINZARF VT ¢ DIFAET
LD, ZHUCED 6 1T KW TH D &, BRI/ NGE
&N D72, NE7REIOEMBEEEA L, EHE
AR E IR D T L AIHITE D, 5T, Fomb A i
VKT Z &N pe NS S Z & T, BEREAIZHRU
FTNT 4 =525, ZOK, NFT o PR s D
DE =D, pe D EREZE2.0 & 55, £72, Q) NDH]
KIRERT 77 4 Tl 0% <728, iz i
VIR 7= NSRS 28 L, Q)R OfIRI G239k
TIT 4 T8 % E Tl b A g0 KT
3. BEMEIC & @ DiRET

ARFIEOZLER ORT VT 41K D BEOMEE
HiE LT, BUEMNT 21T 72, Fig. 2 (Rt OEEE
Zord. BRBIEITTE— A 2 P OBRARME Muw, & F%
fE Maye D 2 75— R &35 HKIGAITR T OAREENL
sdw 28 0, BUEHLDS 1 R & U7z, SRR e A &
AR L CRA~OESAHAF(10kN/m) & L=, iR
FEUEM std 1, T VT 1 ORI B RIETHEBOEE
HHAYIZ, 20,40,80 D 3 r—A L Liz. 2B, Bgfr—=A
OMEFRIE, BRI, std DNET Maye 20 O K 51T

FelfbAs R % Fig. 3, 4 12”7 Fig. 3 £V, Mua_ 20,
Mave 20, Mimax 40 TIXFEF /NS Z2iR ) DFAE L T
DM DR TE D, —J7, Mave 40, Muax_80, Maye 80
TIXEM B D7 < Bl fifl & 7r o7z LXKV,
N T LT 4 22D LT, BAO/NS2EM O
FEAE B NE U A 252 2 E RN AR TH DH 2
L DHERR S LTz

Fig. 4 £V, Muax Dy, FEAEE— A L FBE—IT/
S hoTWb. 2L, T— A2 FOWMENETIAE
— LR DRI, BRBBDN RN D7D THD. —
5 Mue THERFTHINZE— X > hOVINE L 72 DA
b5, L, RFTICE—A Y FBNEL DL
T, PHERRE R EN D720 THD. LLEED,
HEIRAEI IS LI R o TR Y, KFEDOZ
BPED R ST, F T2, Mave DB EIEHNTAEL D
WIRWIFE E IR o TS AU, Lk oI
M 7 BROBIES E 32 &, B— 2 v b3 —lT/h &<
2B T28, FHERAARIZ IR D 0T W E B NS,
4. F&o

A TIEIANA TV v R - r—T NAEEDET] - fAH
FIRFEOE L D FIEDORE &L U EORREZ{To 72, %
OFER, KRB TR LR BELhZYTHD
Tl aMER L.

w=10(kN/m)
A A R A A A A
Minimaze
Beem I .Muax (Maximum of Moment Value)
s Strut II.Mave (Mean of Moments Value)
= Column F="— - — — — — — — 9
Subject to
X Pin\A L'/é" + L;sz' <1.0
1.0J1.0J1.0J1.0]1.0]1.0 sdn=0
[m] 6.0

=Structural specification
: H-150x100%6%9 (ss400)

Column * Beem Beem element

Strut : PG48.3x3.2  (ss400) Truss element
*Load condition
(Equidistributed loading on beems) w=10(kN/m)
=Penalty
Toi=std - tiP std=20,40,80(kN)
Figure 2. Optimization Overview
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Figure 3. Optimization results (Axial force)
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Figure 4. Optimization results (Moment)
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