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Abstract (250 words or less):

The purpose of my study was to find a viable replacement for construction materials. Nearly half of the
waste deposited in landfills is due to the construction industry and the constant use of single-use
materials. My solution was to use a property that staples exhibit when they are separated from their sticks
and put in a shared space, entanglement. Using modified 60° staples to promote entanglement, | was able
to create a solid substance out of staples. | determined the stress and strain of staple columns under
compression. My exploratory trials revealed that around 47 psi of stress does not cause deformation of
staple columns. This observation was used as the benchmark stress for future data sets. My second trial
compared the stress and strain of three different-sized columns of staples and revealed that there is no
significant difference between these variables. My third trial com pared three different entanglement
methods and revealed that the entanglement method significantly Impacts the amount of strain that the
entangled staple column experiences.

The stress-strain curves from my data allowed me to calculate the modulus of elasticity. | determined that
the modulus of elasticity of staple solids is much lower than that of common construction materials, and it
Is too large of a difference to be a direct replacement for common construction materials. However, my
experiments uncovered new characteristics of staple solids such as how the modulus of elasticity and

density of staple solids is comparable to that of an elastomer and that staples are easily reused from test to
test, thus fulfilling my sustainability goal.
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