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I n order to achieve a responsible architecture,
which can adapt itself with surrounding condi-
tions, the major approach is that architects, design-
ers and structural engineers concentrate on design
and construction of kinetic structures consisted of
rigid bodies and mechanical joints. Although this
method may have some advantages in, but for ar-
chitectural applications, which increasingly need
their own solutions in each project, it can have de-
ficiencies such as failures and ruptures due to high
tensions in joints as well as high costs in repair-
ing and maintenance. Kinetic skins in architecture
are usually designed and executed in negligible
numbers and customized for each new project. In
architecture as other fields of engineering, kinetic
structures are usually based on the principles of
the basic construction that rigid bodies are con-
nected with mechanical joints. However, there is a
difference between moving structures in the ma-
chine industry and architecture. The high weight of
these structures with mechanical elements leads
to higher weights, which can cause lots of deficien-
cy in earthquakes. In addition, the construction of
complex designs that are often desirable for archi-
tects and designers is only due to the complexity
of mechanisms and considerable increasing in the
number of elements. In other words, along with all
the advantages of structures made with rigid ele-
ments, which cannot be ignored, disadvantages of
this design and construction also have to be con-
sidered. Most of challenges due to rigid mechanical
structures seem to be caused by animated joints;
high stresses, fractures and structural failures of-
ten occur in these parts of structures. The aim of
this research is to use the potential of compliant
mechanisms in design and construction of kinetic

facades to familiarize architects and designers with
their functions, applications and advantages and
for that; after classifying the application of compli-
ant mechanisms in architecture in two levels (the
first level is to replace compliant mechanisms with
rigid ones and the second one, designing an in-
tegrative mechanism), Here, the focus is on first
level. In the first level, developed structures are
designed in a rigid-body mechanism in which com-
pliant joints replace with mechanical joints, which
lead to simplicity in construction and maintenance.
The achievement of this level, which has been
considered in three subcategories (Translational,
rotational, translational-rotational movements in
compliant joints) by means of simulation method,
is design, computational simulation and construc-
tion of three physical models of kinetic skins with
compliant joints. Through these models, most ben-
efits of compliant structures such as structural in-
tegrity, reduction in member numbers and structure
weight, significant reduction in joints’ tension, cost
of repair and maintenance and finally, economic
justification of plan can have been achieved. In
the second level, integrated flexible mechanisms
were considered, most of which are difficult to de-
sign and need nonlinear equation analysis. Nature,
plants in particular, as an inspirational source in the
design of these mechanisms have been studied,
so that by exploring the rules of motion in the tested
plants and transferring them to kinetic structures in
architecture, to achieve greater reliability and less
complexity, these structures were achieved.

Keywords: Kinetic Building Skins, Compliant
Mechanisms, Rigid-Body Mechanisms, Bi-Stable
Compliant Mechanisms.
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