Natural Structures with Biomimetic Potential
Dragonfly Wing Structure
The dragonfly wing incorporates structural efficiencies on multiple levels: “Dragonfly wings consist of both honeycomb
patterns which are flexible and exhibit membrane behavior and ladder-type patterns which are stiff and exhibit beamlike behavior. These patterns are characterized by their rule-based interaction in terms of cell density, cell shape, and
cell depth, as well as other parameters affecting overall wing performance, such as out-of-plane pleating behavior and
material distribution” (1).
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Toucan Beak Internal Structure

The Toucan’s beak is intricately structured to provide both great
strength in a lightweight fashion as well as thermal regulation.
“The beak’s interior is a highly organized matrix of stiff cancellous
bone fibers that looks as if it was dipped into a soapy solution
and dried, generating drum-like membranes that interconnect
the fibers” (3). “The beak represents only 5% of the total body
mass of the bird” (2). Blood vessels that run the length of the
beak expand and contract to increase or
decrease heat loss.
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Sunflower Rotation
The active nature of sunflowers in their response to the
sun suggests a dynamic system for managing sunlight exposure. Instead of explicit joints, sunflowers accomplish
heliotropic movement “by a hydraulic system in the stem.
Water accumulates on the shady side of the stem, and as
the pressure builds up, it forces the head in a steady arc
toward the light” (4). Approaches to architecture that
involve inflation can parallel this behavior through the
dynamic application of pressure.
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Sand Dollar Shell Joints
While not the most obvious example of joinery in nature, the sand dollar makes use
of geometry and connections that can translate well to digitally fabricated structures.
“The skeletal shell of the sand dollar is a modular system of polygonal plates, which
are linked together at the edges by finger-like calcite protrusions. High load bearing
capacity is achieved by the particular geometric arrangement of the plates and their
joining system” (7).
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