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This dissertation aims to explore methods of generating rigid structures based on the theory of combination
rigidity and apply it to architecture design. The theory of combinatorial rigidity aims to characterize the
rigidity of frameworks in terms of the underlying graph that represents the connection relationships of
joints by members. It can be said that the results of the theory of combinatorial rigidity argued intuition
which people can work on rigidity of structures as mathematical problem. By applying the theory of
combinatorial rigidity to architecture design, it becomes possible to examine the rigidity from the initial
stage of design, and realize the form which the designer imagines intuitively as a building more naturally.
In this dissertation, | deal with a panel-hinge framework where rigid panels are connected by hinges and a
bar-joint framework where rigid bars are connected by pin joints. First, | present an inductive construction
for minimally rigid panel-hinge graphs corresponding to minimally rigid panel-hinge frameworks. All
minimally rigid panel-hinge graphs can be constructed by this methods. Then, | characterize the redundant
rigidity and the redundant global rigidity of panel-hinge graphs in terms of graph connectivity. Next, |
show operations of generating non-generic rigid panel-hinge frameworks of based on the operations of
enumerating graphs. I give examples of forms created by the proposed method in order to demonstrate the
applicability of the proposed methods to architecture design. For bar-joint frameworks, | present
algorithms for making minimally rigid bar-joint frameworks consisting of union of space-filling convex
polyhedra by adding braces. Moreover, | present the generation method for making minimally rigid

framework assuming the internal empty space and the openings by extending the algorithms.
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