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Abstract: In this study, the authors examine all aspects of moving surfaces in buildings,
such as formation, colour, size, texture, and lighting. We also investigate the actual
movement patterns in architecture (rigid elements, deformable elements, soft and flexible
elements, elastic elements, pneumatic forms), the definition of movement and dynamic
architecture, and the types of movement directions in dynamic buildings (static movement,
dynamic movement). Additionally, we analyse the factors affecting the cost of dynamic
buildings during the design phase, including the selection of the type of movement for the
space, interactive movement systems, and movement patterns. Furthermore, we examine the
cost impact of the design phase through questionnaire analysis, assessing the influence of
selecting the type of movement for the space, interactive movement systems, and movement
patterns on cost. The results indicate that the selection of all types of movement within a
space is one of the most significant factors affecting cost, highlighting the importance of
choosing interactive movement systems due to their impact on overall expenses.

Keywords: dynamic architecture, kinetic, movement in buildings, construction project
management, economic feasibility, cost

1. Introduction

Recently, computer applications have had a significant impact on the culture and
science of architecture, introducing new dimensions to design. The integration of
architecture and information space through computational tools has enabled the creation of
countless design alternatives. The influence of computers and their applications extends
beyond the development of construction technology, as new technologies and building
materials have also emerged. Computers have enhanced the efficiency and speed of
manufacturing processes for these materials, ensuring high quality. Extensive research has
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been conducted on computer science and its impact on the concept of responsive
architecture and the super-surface. This approach seeks to modify the surface and form of
architectural spaces to adapt to various factors, such as changing weather conditions, wind
intensity, and high temperatures. It also allows for adaptation in terms of colour, shape,
and surface properties, whether through natural or mechanical means. These advancements
in building materials and technology have significantly influenced architectural design
processes, leading to the emergence of new architectural trends under the concept of
mechanical architecture. These include topological architecture, parametric architecture,
non-Euclidean architecture (NURB), bubble architecture, and super-surface architecture,
all of which fall under the broader concept of digital architecture. In this study, we present
an economic analysis of dynamic architecture, focusing on the financial return of its
implementation in buildings [1].

Many buildings lack the capability and flexibility to fully meet users' needs, as they are
static structures incapable of continuous adaptation and transformation to accommodate
evolving requirements. This lack of dynamism, adaptability, and responsiveness creates
economic challenges in the design phase. Additionally, construction projects often fail to
deliver tangible financial returns. Therefore, this study aims to establish a methodology for
dynamic construction projects during the design phase [2].

1.1. Theoretical basis of dynamic architecture

A comprehensive literature review will be conducted to define the theoretical
foundations of: Movement patterns within the architectural domain; The concept and
defining characteristics of dynamic architecture; The design principles underpinning
dynamic architectural systems [3].

1.1.1. Moving surfaces

There are common aspects of moving surfaces, which can be categorised based on
formation, colour, size, texture, lighting, movement mechanisms, and causes of movement.

1.1.2. Actual movement patterns in architecture

In architecture, rigid bodies (static buildings) are more prevalent and are typically
connected by movable joints to create dynamic elements (movable buildings). Flexible
bodies are also utilised in moving elements on a small scale, but their use in load-bearing
applications is relatively rare. Apart from buildings designed with inherent flexibility, and
considering that motion is a branch of mechanics, actual movement patterns in architecture
can be classified into five types:

e rigid elements;
deformable elements;
soft and flexible elements;
elastic elements;
pneumatic forms [3,4].

1.1.3. Movement and dynamic architecture

Movement encompasses every interaction, transition, or transformation of an element
into a form it previously did not possess, or the transition of an element from one state to
another while maintaining its inherent characteristics.
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1.1.4. Movement (dynamics)

A study of different concepts of movement and spatial dynamics has shown that
movement arises from specific influencing factors. It is indicative of both the individual
components and the overall design. Movement is part of an integrated system that can be
divided into several subcomponents, with spatial movement representing changes within a
single element. It results from a series of coordinated motions subject to a specific design
approach that governs the components and elements of the structure [4].

1.1.5. Dynamic architecture

Dynamic architecture is an emerging concept in the field of architecture that utilises
dynamic movement to usher in a new era of architectural design, redefining design
methodologies and offering a forward-looking vision for architectural structures (Fig. 1) [4].

dynamic movement (dynamic movement static dynamic (static movement)
Fig. 1. Types of movement directions in dynamic buildings. Source: [5,6]

1.1.6. Types of dynamism (types of movement)

There are two types of dynamism: static dynamism (static movement) and dynamic
dynamism (dynamic movement).

1.1.7. Types of movement directions in dynamic buildings

Movement in dynamic buildings can be categorised into two types: static movement
and dynamic movement.

e Static movement: This occurs through the spatial progression of spaces and blocks
in a manner that aligns with the functional dynamics within the building. This type
of movement creates an illusion of motion through various techniques, such as:
perceptual illusion of movement, control of external lighting; modification of the
building’s external texture; addition or removal of building elements [7,8]

e Dynamic movement: This involves the actual movement of building components in
the X, Y, or Z directions.

Dynamics result from changes over time and the incorporation of the fourth dimension —
time — into the design process. The design becomes four-dimensional (length, width, height,
and time), enabling the building to rotate around its axis and change its facade and appearance.
Dynamic movement appears in buildings in several forms, as evidenced by the movement of
various building components, including the movement of furniture, water elements, openings,
coverings, floors, certain floors of the building, and the building as a whole [7,8].

Construction and building projects, at various stages (design, execution, and operation),
are influenced by several factors that can either positively or negatively impact the total
project cost. Similarly, dynamic construction projects are also affected by a range of such
factors [9].
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1.2. Factors affecting the cost of dynamic buildings during the design phase

The design stage is the fundamental phase that influences the cost of dynamic building
projects. At this stage, the type of movement, interactive Kinetic systems, and movement
patterns to be applied in the design of dynamic buildings are determined [10,11].

1.2.1. Selecting the type of movement for the space

There is a direct relationship between movement, space, and the type of space, as well
as its interaction with movement. Flexibility in architecture can be categorised into four
characteristics, as defined by architect Kronenburg: interaction, adaptation, transformation,
and movement. The primary objective of selecting the type of movement is to maximise its
benefits and utilise it effectively to serve architectural spaces, thereby extending the lifespan
of the building. Ultimately, this contributes to reducing the overall cost of dynamic
construction projects [12,13].

Table 1. Selecting the type of movement for the space

Mov. Description Example Figures
type
8 Adding a new . N
& - Multi-use furniture: In small
& ;L:(]jc(t;lrzgttiﬁ the space spaces, using multi-functional \
2 ltinl g furniture is an effective solution -+
g (r::;l;filguerations that optimises limited space to L i
. > - —
S withinit. perform multiple functions [14]. Fig. 2. Multi-use furniture. Source:
[15]
Modifying the space . .. . e
8 according to user Kinetic roof: The central square of _
§ needs and the Msheireb project in the hear.t ‘
g environmental and of Doha, Qatar, features a I_(lnetlc
£ lighting condiitions roof that can be conv_erted into a 2
=l o enhance the covered area, protecting users . e 5
'g qua“ty of the from surround|ng c“ma“c Flg 3. Kinetic Roof -Msheireb
Huall’ conditions [16]. Downtown, Doha, Qatar,
Interior space. 2008. Source: [17]
Olympic Medals Plaza
It (Hoberman Arch):
& Connecting spaces  This structure comprises 96
‘g, and openings to transparent panels, connected with
= modify their size screws in a fixed arrangement,
§ and maximise which can be opened and closed
c 1 A1 H 1 . s
s spatial efficiency.  to activate the space, a_IIowmg Fig. 4. Olympic Medals Plaza,
users to follow Olympic China, 2002. Source: [19]
ceremonies [18]. ' ) )
g Sliding House: The building's
S Completely roof and walls move in a linear
‘g,, relocating a space to motion using an electric motor
§ achieve maximum  hidden within the wall, enabling - e
S functionality. optimal use of sunlight throughout __ =8 L i
= the day [20]. Fig. 5. Sliding House, England,

2009. Source: [21]
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Mov. Description Example Figures
type
e e ! o
& P Y exp 9 A mobile restaurant that can be
o When additional
.S space is required or opened to accommodate
8 contracting when ﬁ:;;'%g?ln\ggg:és[gg? closed Fig. 6. MuvBox shipping container
©  space is not in use. ' café, Canada. Source: [23]

1.2.2. Selecting interactive movement systems

Kinetic systems in building envelopes have evolved to respond and adapt to various
environmental influences, such as sunlight, wind, sound, and even human movement. These
systems can change their state without the need for human intervention and revert to their
original form without deformation once the external influence ceases [24].

Table 2. Selecting interactive movement systems

Mov. Example Description Figures

system

Light: These systems regulate
interior lighting levels,
particularly in museums and
galleries. Additionally, some
systems consider solar heat
control to enhance thermal
comfort and reduce energy
consumption for lighting and
cooling.

Heat: Designed to maximise
solar heat absorption in winter
and minimise heat gain in
summer, this system adapts by
altering the thermal-physical
properties of the moving
elements.

Energy: Unlike conventional
power generation systems, these
systems integrate mobile
photovoltaic panels into the
building envelope, making them
a functional part of the structure
rather than an independent
system.

Interactive with the sun (light, heat, energy)

Helio Trace

Helio Trace is an
administrative building
located in New York, USA,
designed by architect
Hoberman. The kinetic
system integrated into the
building envelope was
developed to increase
daylight exposure by up to
81% while simultaneously
reducing the effects of solar
heat gain for occupants.
This system follows the
path of the sun throughout
the day and year, using a
three-layer structure to
achieve maximum
adaptability. It incorporates
panels that track optimal
solar energy, commonly
referred to as heliotropic
sun-tracking systems [25].

Fig. 7. HelioTrace Fagade
System. Source: [26]
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Mov.
system

Example Description Figures

Interactive with wind movement
(to provide natural ventilation and generate wind energy)

These systems are designed to ~ Brisbane Airport parking
be compatible with wind flow  building
and can be categorised into two The design concept of this

types: those responsive to building revolves around a
natural ventilation and those kinetic fagade spanning
responsive to wind energy. 5,000 square metres for the

Their locomotive behaviour is  airport’s new domestic
influenced by air exchange, parking facility. The facade
indoor thermal comfort, and air appears to undulate and

quality. move as wind flows behind
Responsive systems providing 250,000 aluminium panels,
natural ventilation creating a dynamic and

The kinetic process associated  visually unique structure.
with natural ventilation involves This movement also i m
the introduction of outside air — generates complex patterns T R
accounting for factors such as  of light and shadow on the B o)
temperature, humidity, dust, and walls and floor as sunlight \ L\ N

AR
~ Qx‘-‘

odours — into the indoor interacts with the kinetic
environment to enhance air fagade [27]. . .
. Fig. 8. Actuated tensegrity
quality and comfort.
R : . prototyps2003.
esponsive systems generating S "8
wind energy ource: [28]

Similar to Building-Integrated
Photovoltaics (BIPV), small-
scale wind turbines can be
incorporated into the building
envelope. These wind-
responsive kinetic systems
function as an integrated part of
the structure rather than as
independent wind energy

Interactive with sound

systems.
Inspired by the natural Hypo Surface by dECOi
phenomenon of plants Architects & MIT: Sound

responding to external stimuli, responsive wall: The
designer Natasa Sljivancanin Sonomorph cells consist of
developed an intelligent kinetic aluminium outer panels and
building system that adaptsto  glass-reinforced plastic

changing environmental inner panels. They are

conditions. In collaboration with mounted on a simple steel rph sound-
Cornell University, Sljivancanin wire mesh with standard responsive wall.
designed a sound-responsive hardware and incorporate Source: [30]
wall composed of cellular various sensory devices,

components that open and close servo motors, and LEDs

in reaction to various stimuli,  for interactive functionality.

absorbing sound and emitting  During the day, the polished

light. Additional potential aluminium shells of the cells

triggers include light, proximity shimmer in the sunlight,

to people, and touch. while at night, they emit a

subtle, colourful glow [29].
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Mov. Example Description Figures
system
It is a powerful new medium A flexible architectural
< that evokes curiosity and surface, such as a display N
€  excitement in people of all ages. composed of small ‘?;
2 This physically interactive pneumatically controlled /)
£  system integrates sound and metal panels, reacts in real ng
i motion, combining generative  time to electronic inputs. %
.= sound and movement logic with This enables the screen to
g light and image projection. generate highly expressive, § -
g precisely detailed, and Fig. 10. HypoSurface by
- seemingly organic dECOi Architects &
movements [31]. MIT. Source: [32]

1.2.3. Selecting movement patterns

The kinetic patterns of buildings that respond to varying conditions are determined
through interaction with different types and design components of kinetic building systems,
as well as their evaluation. This process fosters a new level of integration between
architectural design and implementation. For designers, understanding movement patterns
enables the anticipation of achieving the highest degree of continuity between the current
design and the intended outcomes.

The primary objective of developing kinetic buildings is to comprehend the
complexities involved in designing and selecting various types of kinetic responses, using
both physical tools and digital technology. Kinetic patterns are based on commonly applied
principles in architecture and construction [33].

Table 3. Selecting movement patterns

Mov. Description Example Figures
pattern

Commonly utilised in Nordic Embassies

functional elements such - Analysing complex movement
as interface control or mechanisms helps determine
aesthetics, the pulley their potential for integration

S system is one of the most as effective components in
= prevalent mechanisms.  developing interfaces, aiming
However, its application  to achieve interaction through T
in architecture is rare, movement transformations Fig. 11. Nordic Embassies
particularly in buildings  such as rotation and sliding Source: [35]
with kinetic fagades. [34].
It incorporates more Media ICT
flexible components Kinetic fagades with flexible
instead of rigid materials, material surfaces that respond
» & aiming to reduce to external lighting and heating g
‘© & mechanical frictionand  conditions are constructed
£ O forces while facilitating  using lightweight ETFE
¥ movement. This design  airbags, which inflate and

enhances contraction in  deflate based on internal air
response to opening and  volume [36].
closing actions.
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Mov.
pattern

Description

Example Figures

Sliding

A type of movement
associated with malleable
structures, enabling the
creation of responsive
systems. These systems
can adapt their locomotor
function through
suspended responsive
structures, such as scissor
mechanisms.

Origami pavilion

Inspired by origami
techniques, the final form
comprises two "flower"
modules joined together to
create a portal structure
resembling a Japanese torii
diagram [38].

Fig. 13. Origami pavilion.
Source: [39]

Developing facilities that

Interactive Wall by Hyperbody ﬂ

enable designers to An interactive wall that =
effectively identify and  conveys its state through E '
address problems in commonly used methods, il
o 2 interactive architectural including internal movement, [
£ g design. light, and sound [38]. =
g8 =
<
o w
O E
ig. 14. Interactive Wall by
Hyperbody. Source: [40]
The response obtained ~ Cafe and open-air restaurant in
from kinematic Amsterdam
transformations through  pesigned by architect De
@ Prototypes provides Architekten Cie, this structure
-8 valuable insights into the  featres a kinetic system with
E effectiveness of control 5 independent frame that
5 i
iz systems when integrated  continuously transforms and
g Withthe enclosure,as  eyolyes its patterns. This Fig. 15. Cafe-restaurant openair,
= well as the role of dynamic architectural element Amsterdam by de
materials in their regulates light, heat gain, Architekten Cie. Source:
development. ventilation, airflow, privacy, [41]

and visibility [39].

1.3. Materials and methods

The research is based on a quantitative analysis using a questionnaire consisting of three
parts. The first part collects general data about the respondents, the second part examines
their sources of information on dynamic architecture, and the third part focuses on study-
specific questions, divided into three key phases: the design phase, the execution phase, and
the operation phase. This research specifically focuses on the design phase.

The study follows a two-part structure to achieve its objectives. The first part adopts a
theoretical approach to identify and extract the factors influencing the cost of dynamic
buildings based on previous studies. The second part employs a survey-based questionnaire
to determine and assess the factors affecting the economic cost of buildings during the design
phase, both positively and negatively, as shown in Fig. 16 [42].
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*Moving surfaces
~~ | *Actual movement patterns in architecture
rigid elements
deformable elements
Literature review < -soft and flexible elements
‘elastic elements
Pneumatic forms
‘_ | *Movement and Dynamic Architecture
*Types of dynamism (types of movement)

*1- Selecting the type of movement for the space
*Changing Space
¢ Adjusting space
*Connecting Space
*Moving Space
*Creating Space
¢2- Selecting interactive Movement systems
s|nteractive with the sun (light, heat, energy)
¢ Interactive with wind movement (to provide natural
ventilation and generate wind energy)
¢Interactive with sound
sInteractive with human movement
3. Selecting movement patterns
*Wave
sinflate & Deflate
Sliding
*Contracting & Expanding
sTransformable

Factors affecting
the cost of
dynamic buildings <
during the design
phase

Fig. 16. Data and methods of the research. Source: own study

A structured questionnaire was administered to a group of 79 architecture experts to
identify the key cost determinants in dynamic building construction and to develop
quantitative metrics and descriptors. The questionnaire focused on variables influencing the
cost of dynamic building projects across their design, execution, and operational phases
[43,44].

e Type of questionnaire: A closed-ended questionnaire.

o Before being presented to architectural specialists, the questionnaire was reviewed
by experts in dynamic architecture to gather feedback and make necessary
modifications to its design.

e The questionnaire was designed in both electronic and paper formats.

o A pre-test was conducted on a small sample in what is known as a pilot study.

e The validity and reliability percentage was 95.7%, indicating a high level of
credibility and quality.

e Linearity of relationships and data continuity were ensured when calculating
correlation and regression scales.

o Software used: IBM SPSS Statistics 25 program and Microsoft Excel.
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A five-point Likert scale was used, followed by the creation of a frequency
distribution table for study variables. This table was used for statistical analysis to
obtain weighted arithmetic means and standard deviations. The researcher also
applied a hypothetical arithmetic mean of 3 as a criterion for measuring and
evaluating cost-related data. After statistical processing and analysis, the weighted
arithmetic means and standard deviations for the respondents’ answers were
obtained.

The analysis was conducted through the following steps: Analyze — Descriptive —
Frequencies — Mean.

Specialists are architects who specialise in the field of architecture.

A group of specialists in the field of architecture who have prior knowledge either
through study, research, or work in the field of dynamic architecture..

They are a group of specialists in the field of architecture who have prior knowledge
either through study, research, or work in the field of dynamic architecture.

A percentage of them have worked on such dynamic projects, while another
percentage have worked on other large projects. For the most part, they have studied
and conducted research specifically in the field of dynamic architecture.

Data analysis was performed using IBM SPSS Statistics 25 to ensure the reliability of
the findings, as illustrated in Fig. 17. Subsequently, the processed data were transferred to
Microsoft Excel for organisational purposes, as shown in Fig. 17 [45,46].

Simple regression study in the design phase

Descriptive Statistics

b
Mean $td. Deviation N Model Summary”.
y 37012 71366 79 Adjusted R Std. Error of the
DESIGN 38286 71164 9 Model R R Square Square Estimate

Correlations

1 926 857 .855 .27168
a. Predictors: (Constant), DESIGN

y DESIGN
b. Dependent Variable: y
Pearson Correlation y 1.000 926 .
DESIGN 926 1.000
Model Sum of Squares df Mean Square F Sig
Sig. (1-tailed) y 000 )
1 Regression 34.042 1 34.042 461.201 .000°
DESIGN 000
Residual 5684 i 074
N y 79 79
Total 39.726 78
DESIGN 79 15
Variables Entered/ a a. Dependent Variable: y
ariables Entere:
Remoyed: b. Predictors: (Constant), DESIGN
Variables Coeffici a
Model Variables Entered  Removed Method
- T Standardized
o
1 DESIGN: Ko Unstandardized Coefiicients Coefficients
a. Dependent Variable: y Model B Std. Error Beta t Sig.
b. All requested variables entered 1 (Constant) 237 168 1408 163
regression in the design phase
— DESIGN 928 043 926 21.476 000
Normal P-P Plot of Regression Standardized Residual a. Dependent Variable: y
Dependent Variable y . .
Residuals Statistics?
Minimum Maximum Mean Std. Deviation N
Predicted Value 1.6179 48786 3.7912 66064 79
Residual -61220- 73867 .00000 .26994 79
Std. Predicled Value -3.290- 1.646 .000 1.000 79
Std. Residual -2.253- 2.7119 .000 .994 79

Fig. 17.
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2. Research results
After analysing the questionnaire, the following results were reached.
2.1. Cost impact analysis of the design phase: questionnaire results

The frequency of responses to the five design phase questions in the following order
(Contacting a specialist with a track record and the costs of submitting his financial dues,
Selecting the type of movement for the space (changing space - adjusting space - connecting
space - moving space - creating space), Selecting interactive movement systems, selecting
movement patterns, and the owner's role in making design decisions) was analysed. The mean
was calculated to determine the overall cost impact during the Design phase, as shown in
Fig. 18.

- Design phase cost impact

1 2 3 4 5
=@ Contact a specialist

Selecting the type of movement for the space

Fig. 18. Design phase cost impact assessment: analysis of questionnaire results. Source: own study

A critical curve analysis using a five-point Likert scale was conducted to assess the
impact of various factors on Design costs. The results indicate that selecting interactive
movement systems has the most significant influence (mean = 3.9114), followed by selecting
the type of movement for the space (mean = 3.8861), then selecting movement patterns (mean
= 3.3671), followed by contacting a specialist (mean = 3.3671), and the owner's role in
making design decisions (mean = 3.6203). This indicates that the selection of all types of
movement in space is one of the most important factors affecting the cost.

2.2. Selecting the type of movement for the space and its impact on cost
The questionnaire was conducted on the five types of movement shown in Tab. 1, in

the following order: changing space, adjusting space, connecting space, moving space, and
creating space, as shown in Fig. 19.
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Selecting the type of movement for the space

40
30 N
20
10
0
1 2 3 4 5
=®— (Change Space =@ Adjust space Connect Space
Move Space =@ Create Space

Fig. 19. Selecting the type of movement for the space: analysis of questionnaire results. Source: own
study

The critical curve demonstrates the relationship between the frequency and cost ratios
of the indicator and its overall cost impact. Using a Likert scale, the mean values converge
between 3.8987 and 3.6962. This indicates that the selection of all types of movement in
space is one of the most important indicators affecting the cost.

2.3. Selecting interactive movement systems and their impact on cost
The questionnaire was conducted on the four types of interactive movement systems
shown in Tab. 2, in the following order: interactive with the sun (light, heat, energy),

interactive with wind movement (to provide natural ventilation and generate wind energy),
interactive with sound, and interactive with human movement, as shown in Fig. 20.

Selecting interactive movement systems

40
mmmmm—
30 /
20
=
10 /
0 /
1 2 3 4 5
=@=|nteractive with the sun ==@= |nteractive with wind movement
Interactive with sound Interactive with human movement

Fig. 20. Selecting interactive movement systems: analysis of questionnaire results. Source: own study
Using a Likert scale, the mean values converge between 3.9747 and 3.7342. This

indicates the importance of selecting interactive movement systems for their role in affecting
the cost.
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2.4. Selecting movement patterns and their impact on cost

The questionnaire was conducted on the five patterns of movement shown in Tab. 3, in
the following order: wave, inflate and deflate, sliding, contracting and expanding, and
transformable. Mean values also converged between 3.962 and 3.7468. This indicates the
importance of selecting movement patterns for their role in affecting the cost, as shown in
Fig. 21.

Selecting movement patterns and its impact on cost

60
40
//A\‘
20 /
P— —
0
1 2 3 4 5
—@=—\Nave Inflate & Deflate Sliding

Fig. 21. Selecting movement patterns and their impact on cost: analysis of questionnaire results.
Source: own study

3. Conclusions

Motion or dynamism is the continuous change in the body relative to a fixed point, and
it has a force and speed that can change. Formation, colour, size, texture, lighting, and
movement mechanisms are common features in moving surfaces. Dynamic architecture is
that which depends on dynamic movement resulting from the passage of time and the
incorporation of the fourth dimension into the design. Dynamics in buildings can either be:
static dynamics, by controlling the external lighting of the building or the external texture of
the building, or moving dynamics (dynamic movement or movement of building parts).
Construction and building projects in their various phases (design, execution, operation). The
most important factors affecting the cost of dynamic buildings in the design phase are
selecting the type of movement for the space (changing space, adjusting space, connecting
space, moving space, creating space), selecting interactive movement systems (interactive
with the sun, interactive with the movement of the wind to provide natural ventilation and
generate wind energy, interactive with sound, interactive with human movement), and
selecting movement patterns (wave, inflate and deflate, sliding, contracting and expanding,
transformable). Factors affecting the cost of dynamic buildings during the design phase
include selecting the type of movement for the space, selecting interactive movement
systems, and selecting movement patterns.

The highest mean value was recorded for selecting interactive movement systems. The
mean values of responses to the questions on the cost impact of the design phase converge
between 3.9114 and 3.6203. This indicates that they are very close together and all have a
significant impact on the cost. This means that each of the following factors has a great impact
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on the cost in dynamic buildings during the design phase: selecting the type of movement for
the space (changing space, adjusting space, connecting space, moving space, creating space),
selecting interactive movement systems (interactive with the sun, interactive with wind
movement to provide natural ventilation and generate wind energy, interactive with sound,
interactive with human movement), and selecting movement patterns (wave, inflate and
deflate, sliding, contracting and expanding, transformable).

The most influential of the above factors is selecting movement patterns, as it is the

primary determinant, and the design is initially determined by choosing it.
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