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TOPOLOGY AND GEOMETRY DESIGN OF TRUSS STRUCTURES BY USING LOCAL RULES
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Considered in this study is a design problem to determine topology and geometry of plane truss
structures under yielding and buckling constraints. A heuristic approach is introduced to solve the
design problem. Using local rules, we control the location of truss-nodes. The design space is
divided into segments of a size. Nodal objects are allowed to shift from the existing segment to a
surrounding segment at every state transition. Hence, the length of the member related can change. The
transition by local rules may unite/remove superabundant nodes and members. Consequently
appropriate topology and geometry will emerge. The local rules for the state transition are classified
according to the stress condition of a pair of the joining-adjoining members in the neighbourhood of
the node. The design problem to be solved is a constraint satisfaction problem. Numerical examples
for plane truss structures are provided to demonstrate the applicability of the proposed method.
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Adjoining member
) \ Level-1 Level-2 Level-3 Level-4
Joining member

Level-1 A-(b), 1* A-(b), 1 B1-(d), 1 A-(a), Sa
Level-2 A-(b), Sz A-(b), Sz Bl-(d), 1 A-(a), Sa
Level-3 B2-(d), 1.2 B2-(d),12 B2-(d),12 B2-(d), 1.2
Level-4 B2-(d), 1.2 B2-(d), 1.2 B2-(d), 1.2 B2-(d), 1.2
G = o» A-(c), 2xSs

* Scoring pattern - (Intention) , Score value
Sz (Stress of joining member) /G2

S« = (Stress of joining member) /ca
Ss = (Stress of joining member) /G»
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(a) 0.1 unit load (b) 0.3 unit load | (c) 0.8 unit load (d) 1.2 unit load
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