N ¥32% B5SH 201145 A
BRGEN AR Journal of Building Structures Vol.32 No.5 May 2011

XE#HS :1000-6869 (2011)05-0063-07

I A F O B 2 4 AT i K BT o

KEE A, BHR, N B, BEE, ¥EH
(FINTEAEITARERARAE, - REI 518031)

WE  RYIKE RS 2 3R PR 2T A RIS S5 48 .l = T T A& A Ak S e 4l , L2 T 9 152/ =
FATE IR | P KA B 0 T W T P (AT 322 7 T TR S 8 A DU 4 s, o2 TR TR B8 28 1 AT 32 B W o 1 AL 4% L Tod
YT T e/ B R A 2 IR, BRI IR A X% 28 8 24 AR T B R B L . R P2 T o P i
B R IR R, AR S S M RS R 3, AT JLAT R S e A e AR AT, 25 I T I PR S AHABAT
PRI ARTE B AR ASTEREMA , 4307 T PRI T AR R3S LA BT 1 8 4k, AR A I ik 0y, AR ARl i Aa e 1148 X, 15
FNZAFARTT R TR B AT B R B2 = AR AT RIS A AT i 7 o5 W BE S M A R4 B TR
JEREUNT BT 1.0, ST B RS2 K i A g, Ho B R BOK T 1. 0, EARSSH S AR AR 2 /e W e e 731
HREBUE A FE,

KR SRR YT S (A A S5 JELRMERR A s AR TR IR AR

hE 4SS TU393.3 TU311.2 SCRRFRAERD; A

Research on effective length of bar of space steel structure of
the Shenzhen Universiade Sports Center

ZHANG Jianjun, LIU Qiongxiang, GUO Manliang, LIU Chen, YANG Dexi, PENG Dezhao
(Shenzhen General Institute of Architectural Design and Research Co. ,Ltd, Shenzhen 518031, China)

Abstract: A new type of structural system named as single-layer folded-plane latticed shell structure was adopted for
the steel roof of the main stadium of the Shenzhen Universiade Sports Center. The whole structure was composed of
numerous triangle grids bent in different angles with subordinate triangle grids inside. The subordinate triangle grids
were connected to the quarter point of the intersecting line of two surfaces by the subordinate bar of the welded
combined box section. The stability of the major bar in the intersecting line was affected by many factors, such as the
border, the subordinate bar in the surface, and the angle between the two surfaces. Currently, there is no code
specifying the calculation of the effective length of the major bar. In order to calculate the effective length of the major
bar, the instability model of the structure by linear method was analyzed first. Second, based on the results from the
linear analysis, the instability model of the structure was analyzed with geometric nonlinear method. Then the critical
loading capacity of the major bar was obtained. At this step, the effect of nonlinear deformation of adjoining bars was
considered. Third, the effective length of the major bar was calculated according to the formula of instability capacity
of varied-axial-force bar with pinned joint. The research shows that; 1) the effective length of the major bar is greatly
affected by the angle between two surfaces and the stiffness of the two ends; 2) the coefficient of the effective length of
most major bars is less than 1.0 or close to 1.0; 3) the coefficient of the effective length of vertical bar is more than
1.0 due to the influence of horizontal displacement. Both the unloading test of the main stadium and the overall
stability analysis justified the research results.
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Fig.1 Diagram of numbering for steel roof units
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Fig.2  Grouping and node naming of major bars
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Fig.3 Layout of major bars and subordinate bars
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Fig.4 Contour of axial force of major bar in unit 1A
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Fig.5 Buckling and axial force distribution

of axial forced bar
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Fig. 10 Axial force-displacement curve of G1 in unit 3A
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Table 1 Coefficiency of effective length of bars in G1
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Table 4 Stress of major bars in unit 1A after unloading
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Table 5 Stress ratio of bars

Freesms  BERI HERII W Ao /MPa
Gl 0.638 0.798 25.1% 48
G2 0.651 0. 689 5.8% 11
G4 0.495 0.715 44. 4% 66
G6 0.628 0.756 20. 4% 38
69 0.591 0. 705 19.3% 34
G10 0.579 0.658 13.6% 24
G13 0.736 0.788 7.1% 16
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