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Abstract

In Iran, where natural disasters such as floods and earthquakes happen frequently, there is a need for
temporary shelters to settle survivors. Using deployable structures could be effective to preserve
people’s life and their possessions. Deployable structures consist of prefabricated members and have
the ability to endure the loads in some extent. These structures are easy and fast to install, and can be
reused in other times and places for several times. There is often a need to adaptable covering that can
provide shade and adjust to changing environmental conditions (such as rain, wind, sunlight, etc). The
structure is capable of cover connection. The cover may be made of fabric membrane. Prevalent
problems in these systems are: Difficulty of retracting fabric membrane; fabric getting stuck and
tearing after several times being extended and retracted; thereupon need to replace the whole fabric.

“Transitional epithelium” characteristically found in internal lining of hollow organs that are subject to
great mechanical change due to contraction and distension (retracting and extending). This tissue is a
stratified (multi-layer) epithelium, in which the number of cell layers and cells’ shape vary depending
on distension scales. Distension reduces the number of cell layers and cells become flat and squamous,
in shape. Coupling these transitions leads to reduction in tissue thickness, and flattened-stretched
lining shape.

The transition mechanisms in this tissue are similar to those in deployable structure. In this research, a
new covering pattern for deployable structures will be presented by studying and simulating
components, characteristics, and mechanisms in Transitional Epithelium, which overcomes certain
limitations of previous methods.

Keywords: deployable structures , temporary shelters , covering pattern , Transitional Epithelium ,
mechanism , bionics
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Cell dimensions (#m)

Layer Length (mean + Width (mean +
SD) SD)

1. Superficial 14.84 +£02.83 11.26 £01.27

2. 10.91 £01.63 12.78 +£02.36

Intermediate

3. Basal 08.87 £02.01 09.22 £01.72

(Epithelium thickness (um): 60.80 + 19.58)
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