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Design and analysis of a new hybrid structure composed of truss strings and a
shell
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ABSTRACT A new hybrid structure arranging a double-ayer shell between truss strings was proposed in the project—roof design of
the Exhibition Center in Erdos Dong-sheng Sports Center. The new structure system not only meets the demand of adapting to an irregu—
lar large-span roof but also increases the structural stiffness and stability. Model examples close to the actual project was designed.
The effects of sag-to-span ratio initial prestresses and the numbers of struts on the static and dynamic behaviors and the steel consump—
tion of the integral structure were fully analyzed by concerning the integrate model. Based on the research result of model examples the
irregular roof of Erdos Dong-sheng Exhibition Center was designed. Besides the design of the pre-stressed cable is difficult and criti-
cal and a detailed method and the corresponding reference to adjust the pre-stressed cable were provided.
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Fig.4 Force analysis of the cable segment under lateral uniform load
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Fig.2 Integral model of the example
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Fig.3 Cable segment under lateral uniform load
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Fig.6 Force analysis of the cable segment under uniform load dis—
tributed along the cable length
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Table 1 Section size and specifications
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Fig.7 Minimum pre-stresses of strings at different sag-to-span ratios
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Fig.10 Load effect in Case 1
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Fig.12 Relationship between the numbers of struts and midspan de—

flection in the standard case
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Fig.13 Relationship between the numbers of struts and cableforce

in the standard case
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Fig.14 Periodic curves at different sag-to-span ratios
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Fig.15 Periodic curves at different initial pre-stresses
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Fig.16 Model diagram of the exhibition center roof
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Table 2 Cable sections and forced conditions

span pre-stressed truss string structure. Spat Struct 2003 9( 1) :
45
(

/m /( mm xmm) /kN /kN /kN
1 52. 880 $5 x61 501 743 154 0.354
2 54.018 $5 x61 515 769 96 0.371
3 55.181 $5 x61 564 869 100 0.411
4 56. 380 $5 %85 766 1177 106 0. 405
5 57.584 $5 x85 753 1172 97 0. 408
6 58. 806 $5 x85 764 1197 118 0.417
7 58. 806 $5 %85 764 1203 138 0.420
8 61.312 $5 %85 746 1184 140 0.416
9 62. 674 &5 x85 708 1133 135 0. 401
10 64. 060 $5 x85 703 1120 167 0.397
11 65.525 $5 %85 726 1161 236 0.404
12 67. 065 $5 x73 565 916 181 0. 368
13 68.713 &5 x73 582 931 250 0.365
14 70. 485 &5 x73 547 877 221 0.330
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