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Development and application of a truss structure optimization program based on graphic statics
CHEN Xuewei' LIN Zhe' LIN Shengyi' XIN Zhanwen’

(1 WSP Hong Kong Ltd. Hong Kong 999077 China; 2 Université Laval Quebec City GIVOA6 Canada)
Abstract: Graphic statics and a method of drawing axial force diagram of truss was introduced; the optimization program to
draw axial force diagram of truss structure was developed based on an object-oriented method. To obtain stable axial force
diagram axial force was calculated firstly using finite element method based on bar system and axial force diagram was
drawn through topological relations. Virtual work representative value was calculated and displayed in real time in program
calculation which allows engineers to optimize the truss shape in real time. A calculation example was shown to
demonstrate the calculation procedure of truss structure optimization based on graphic statics. Finally an analysis of
engineering example was used to exhibit the effectiveness of truss structure optimization based on graphic statics.
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