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Research on Arrangement Styles of Cables for Prestressed

Reticulated Mega-structures

HE Yongjun'", WANG Jixin' ,ZHOU Xuhong?
(1.College of Civil Engineering, Hunan University,Changsha 410082,China;
2.College of Civil Engineering,Chongqing University,Chongqing 400044 ,China)

Abstract: In terms of the prestressed spatial structure system consisted of prestressed and giant reticu-
lated shell structure,the arrangement principle of cables and struts,force mechanism, configuration and to-
pological relations for existing two types of cable-strut arrangements were summarized. Based on the above
analysis, two improved kinds of cable-strut arrangement schemes were put forward. Through the
comparison of the structures with the existing two types of cable-strut arrangements and the corresponding
non-pretensioned truss arch in five aspects including maximum displacement, horizontal reaction force, peak
value of member internal force, ultimate load and buckling mode, the static performance and stability of the
truss arches, the responses of two improved cable-strut arrangement schemes were studied. The results in-
dicate that the structural rigidity, static performance and stability of truss arches can be effectively im-

proved for the introduction of improved cable-strut arrangement schemes. Additionally, the defects of the
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existing two types can be ameliorated, which demonstrates the reasonable arrangements of the cables and

struts in the two improved schemes.Comparatively, the second improved scheme had optimized comprehen-

sive performance,and it is more efficiency.

Key words: prestressed reticulated mega-structure; cable-strut arrangement styles; static property;

bearing capacity; buckling mode
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Fig.1 Arrangement type 1 of cables and struts
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Fig.2 Arrangement type 2 of cables and struts
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Fig.3 Arrangement type 3 of cables and struts
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Fig.4 Arrangement type 4 of cables and struts
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Tab.1 Comparison of static performance of the structures with four cable-strut arrangement types

SEMTE R A RS FEAR TR 3 s KR T A FFH P 0 AE
e /mm /% KNI J7/kN FARER/ % A E /KN FEAIRER/ %
AR —233.67 — —885.47 — —1 112.52 —
fizE 1 —121.26 48.11 —847.64 4.27 —1 206.02 —8.40
HEEN 2 —194.94 16.57 —652.40 26.32 —1014.11 8.85
REREK 3 —169.37 27.52 —712.55 19.52 —1 298.08 —16.68
HEE 4 —150.76 35.48 —701.21 20.80 —1 228.22 —10.40
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Fig.5 Load-displacement curves of structures
with different cable-strut arrangement types
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Fig.6 Buckling modes of structures with
different cable-strut arrangement types
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