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Fig. 1 Architectural Rendering
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Fig. 2 Spatial truss string .flying bar and cable
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Fig. 3 The shape of the first membrane surface
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Tab.1 The comparison of the vertical coordinate
on topmost nodes of flying bars after lifting
and final form - finding m
R OZ, Z, AZ ¥ Z, A AZ,
45 17.207 17.357 0.150| 57 26.198 26.251 0.053
47 19.479 19.587 0.108 | 59 26.830 26.878 0.048
49 21.401 21.489 0.088 | 61 27.293 27.336 0.043
51 23.003 23.078 0.075| 63 27.615 27.654 0.039
53 24.315 24.381 0.066 | 65 27.821 27.856 0.035
55 25.370 25.429 0.059| 67 27.918 27.9500.032
W:Z,,,Z, HEFGMRERRIG TR T S8 B H
S5 AZ, =2, -Z,.
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Fig. 4 The stress of the first membrane surface
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Tab.2 The vertical coordinate on topmeost nodes of

flying bars with structural self - weight considering m
W Zo L, DL |$A Z, 2, AZ
45 17.357 17.353 -0.004|| 57 26.251 26.250 - 0. 001
47 19.587 19.585 -0.002[ 59 26.878 26.877 -0.001
49 21.489 21.487 -0.002| 61 27.33627.336 O
51 23.078 23.077 -0.001| 63 27.654 27.653 -0.001
53 24.381 24.380 -0.001ff 65 27.856 27.855 -0.001
55 25.429 25.428 -0.001)f 67 27.950 27.950 0
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Fig.5 The stress and shape of membrane surface

after coordinated form ~ finding
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Tab.3 Vertical coordinate on topmost nodes of flying

bars with support of spatial truss string considering m

*g Z!,O ZJ AZ! %){i 23,0 ZJ AZ)
45 17.357 17.441 0.084 | 57 26.251 26.3730.122
47 19.587 19.649 0.062 )| 59 26.878 27.0120.134
49 21.489 21.55 0.061 | 61 27.336 27.4730.137
51 23.078 23.153 0.075| 63 27.654 27.7820.128
53 24.381 24.469 0.088 || 65 27.856 27.9650.109
55 25.429 25.538 0.109 || 67 27.95 28.028 0.078
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Form - finding Analysis of Spatial Truss String Supported
Membrane Structure with Flying Bars

MA Yue - qiang', TONG Li - ping’

(1. Department of Building Engineering, Tongji University, Shanghai 200092, China; 2. College of Civil Engineering, Zheng-
zhou University, Zhengzhou 450001, China)

Abstract; Spatial truss string supported membrane structure with flying bars is composed of membrane struc-
ture, flying bar and spatial truss string. This paper provides the basic process and critical treatment on ANSYS
of form — finding analysis of membrane structure with flying bars and carrys out form - finding analysis for the
roof of the hall of Qinshui Center in Xining city of Qinghai. Results show that the final form - finding meets the
shape of initial architectural design and the stress in the membrane is evenly distributed. Through the compari-
son of the vertical coordinate on top nodes of flying bars after lifting and final form - finding, this paper proves
that the design of membrane structure with flying bars are that displacements of the elastic bars must be taken
into account during the form - finding. Results show that structural self — weight neednot be considered, but
coordinated effect of spatial truss string must be taken into account during the form - finding of spatial truss
string supported membrane structure with flying bars.

Key words: membrane structure with flying bars; spatial truss string; form — finding analysis ;self — weight



