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Mechanism of the strength of naturally occurring networks and its application
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It is found various patterns of shapes in nature, such as branching,
networks, and so on. They have unique properties to carry some functions. It is important to
understand the relationships between the structures and the properties of them. We thus investigated

the relationships between the structures and properties of the patterns. The patterns investigated
were: (1) tree-like gels formed by viscous fingering and (2) gels fabricated using cracks as
templates. The results for (1) showed that the viscoelastic behavior of the viscous fingering
networks was shifted to that of typical gels as the branching became more pronounced. A power law
was established between the network modulus and the network concentration, and the power was around
3. On the other hand, another power law was also found for (2): the gels fabricated using cracks
have a power of 5. These results indicate that there is a correlation between the pattern and
properties for the networks in nature.
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