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Abstract
The recent evolution of two-dimensional graphic statics (2DGS) into the third dimension (3DGS) has
broadened the opportunity for extensive exploration into design of efficient funicular structural systems
[1]. Furthermore, the design and use of structural glass has expanded significantly in recent years [2].
This research exploits the current potential to which 3DGS and computational form finding can be used to
extend the boundaries of optimization in the design of glass structures. The ultimate research objective is
construction of a fully-transparent, high performance pedestrian bridge composed entirely of glass plates,
which are oriented in a double layer, funicular, compression-dominating configuration. The funicular
form of the bridge, developed using 3DGS, maximizes structural performance and minimizes the use of
materials and resources: making it both architecturally unique and structurally efficient [3].
Unique to this structure is a modular approach to construction, where the bridge is built using a collection
of inter-connected polyhedral hollow glass units (HGU). The proposed modular approach simplifies
construction, improves quality control and allows for removal and replacement of an individual HGU
in the event of damage. The research will initially involve the study of a single HGU. Behavior of an
individual HGU will be related to plan and edge geometry of the glass plates, the connection detail
between glass plates, and the collective interaction between glass and connection. The initial study will
involve fabrication methodology, finite element modeling, and experimental testing. Following the single
HGU study, will be investigation of a reduced scale bridge for the purpose of understanding the interHGU connection behavior. Finally, a full-scale bridge will be built, modeled and tested. This paper
will present the overall research methodology with emphasis on construction, analysis, and experimental
testing of an individual HGU.
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