o TISREM %)

Rl

"xﬁ

e-leurnal

Volume: 09 Issue: 11 | Nov - 2025

International Journal of Scientific Research in Engineering and Management (IJSREM)

SJIF Rating: 8.586 ISSN: 2582-3930

The Impact of Deconstructive Theory in Shaping Fluid Architecture

Yash Arawalia!, Dr. Parampreet kaur?,

IStudent, Amity University Chhattisgarh
2Professor, Amity University Chhattisgarh

ksksk

Abstract - This
Deconstructive Theory has influenced the development and
expression of Fluid Architecture and how the philosophical
concepts of irregularity and fragmentation have transformed the
form of modern architecture. Contemporary architectural are
challenged by deconstructivism, which originated in Jacques
Derrida's intellectual works and has been rendered in
architecture by individuals such as Frank Gehry, and Zaha
Hadid. The development of fluid architecture from orthogonal,

literature  review comnsiders  how

rigid systems to dynamic, continuous, and curved forms is
explored in this book in accordance with these theoretical bases.
By surveying the literature on academia, design strategies, and
exemplary projects, this paper demonstrates how parametric
design methods and computer-aided design tools have further
facilitated the application of deconstructive concepts on fluid,
organic forms. Ultimately, the study reveals that Deconstructive
Theory produces a new spatial lexicon embracing complexity,
movement, and ambiguity the most crucial elements of fluid
architectural expression along with reformulating architectural
aesthetics.

Key Words: Construction Technique, Fluid Forms, Building
Material, Fixtures and Joineries, Alternative Techniques

1. INTRODUCTION

To explore how deconstructive theory has influenced the
conceptual and physical development of fluid architecture.
Through a literature review, theoretical analysis, and case
studies, this study examines how abstract philosophical ideas
were translated into built forms and how digital tools such as
parametric modeling, Rhino—Grasshopper, CATIA, CNC
fabrication, and advanced materials have enabled architects to
shape complex, fluid geometries that were once impossible to
construct.

This study highlights that fluid architecture is not only a visual
expression but also a shift in aesthetic experience, spatial
organization, construction technique, and the overall design
process in the post-digital era. It identifies how deconstructivist
ideas—fragmentation, layering, superimposition, displacement
of hierarchies, and abstraction— play a critical role in shaping
fluid architectural forms, allowing architects to create spaces
that are dynamic, adaptive, and experientially rich.

2. Literature Study
2.1 Timeline of Deconstructivism

Architecture

Philosophical Foundations (1950s—1970s)

It is impossible to understand the roots of Deconstructivism in
architecture without examining the psychological ideas that
preceded it. The movement is a product of structuralist and post-
structuralist discourse, especially the works of Jacques Derrida,
whose deconstruction theory questioned conventional wisdom
regarding stability, meaning and representation.

Early Architectural Influences (1960s—1980s)

The concepts that would eventually come to be known as
Deconstructivism were developed by several architects in the
1970s and the early 1980s. These historical pieces challenge
modernism's  dependence  on  rectangular  geometry,
functionalism, and aesthetic harmony. Using fragmentation and
irregular drawings to question conventional form-function links.
Derrida's deconstruction encouraged the architect Peter
Eisenman's exploration of conceptual houses in connection to an
autonomous linguistic system, emphasizing misalignment and
internal alterations. Frank Gehry pioneered broken geometries
and material experiments, most famously in his 1978—79 Santa
Monica House. Among the new voices that promoted spatial
fluidity through abstract explosive compositions was Zaha
Hadid.

The MoMA Exhibition (1988s—2000s)

The defining turning point for Deconstructivism came with the
1988 exhibition "Deconstructivist Architecture” held by
MoMA, curated by Philip Johnson and Mark Wigley. Major
construction projects, including, gave it a boost in the 1990s.
Gehry's 1997 Guggenheim Bilbao, which features expressive
and unstable form-making, became the standard example.
Increased geometrical complexity was made possible by digital
technologies such as CATIA and Rhino by the early 2000s, and
computationally driven architecture was recognized in projects
such as the Denver Art Museum, Walt Disney Concert Hall, and
BMW Welt.
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Fig -1: Vitra Fire Station
Source Author
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Fig -2: Guggenheim Bilbao
Source Author

Architecture (2010s—Present)

In the 2010s and beyond, deconstructivism became digital and
computational in design. Core ideas such as fragmentation, non-
linearity, and rejection of orthogonality morphed into fluid
architecture, where sharp fractures were replaced by continuous
curves. This can be best seen in Zaha Hadid Architects'
transition from angular early work to digitally generated smooth
forms. Today, Deconstructivism is less a historical style than an
ongoing influence, shaping parametric, algorithmic, and Al-
driven design because of its emphasis on complexity and the
breaking of traditional architectural norms.

2.2 Table for timeline
1950s-1970s — PHILOSOPHICAL ROOTS
|—1 966: Derrida’s “Structure, Sign and Play”
|—1 967: Of Grammatology — Birth of Deconstruction

1970s-1980s — PRE-DECONSTRUCTIVIST
ARCHITECTURAL MOVES
|-1 978: Bernard Tschumi — Manhattan Transcripts

1988 — OFFICIAL BIRTH
|— MoMA Exhibition “Deconstructivist Architecture”
Curators: Philip Johnson and Mark Wigley
Archirtects: Gehry, Hadid, Koolhaas, Eisneman,
Libeskind, Tschumi, Coop Himmelb(l)au
Defines key traits: fragmentation, irregular
geometry, and unpredictable geometry

2010s- Present —
HYBRID ERA
|- Fluid and parametric architectures merge with
Deconstruction
|- 2010: MAXXI Museum (Zaha Hadid Architects)
|- Digital design — folding, twisting, intersecting
Systems
Hnfluence continues in computational & fluid
Morphology

POST-DECONSTRUCTIVIST/

2.3 Core Architectural

from Deconstruction
Fragmentation and non-linearity:

Principles Derived

The unifying design of traditional architecture is rejected by
deconstructivist buildings. Instead, they exhibit forms that
appear broken, shattered, or in motion, which is a physical
realization of Derrida's condemnation of wholeness.

Presence and Absence:

Derrida's philosophy hinges on the clash between presence and
absence, which occurs in the form of voids, gaps, and
incomplete structures.

Superimposition and Layering:

Derrida's philosophy hinges on the clash between presence and
absence, which occurs in the form of voids, gaps, and
incomplete structures. Grids, circulation routes, and programs
are examples of overlapping systems used by architectural
theorists like Bernard Tschumi to create non-hierarchical space.
His Parc de la Villette, which permits several interpretations
without a set meaning, is a prime example of this difference.

Ambiguity of Signifier and Signified:

Durmus and Oymen Giir (2011) illustrate how deconstruction
liberates architectural forms from strict meaning in accordance
with Derrida. Their comparison of the Shah Faisal Mosque and
the Iznik Yesil Mosque illustrates how the reinterpretation of
typological elements leads to new architectural meanings, where
form no longer distinctly represents function.

Displacement of Hierarchies:
The subversion of prevailing hierarchies, such as form over

|-Late 1?7053 Frank  Gehry experiments with function, structure over ornamentation, or center over margin, is
fragmentation . . . an architectural manifestation of Derrida's reversal of binary
.|'1982: Zaha Hadid — The Peak Project (Suprematist oppositions. Hoteit (2015) compares this to Gehry's
influence) Guggenheim Museum Bilbao, where the lines between art and
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engineering are blurred by industrial materials and sculptural
forms.

2.4 Fluid Architecture

Anything that flows is a fluid. Fluidity simply depicts the
behavior of fluids. This differs in different ways. Whirlpools
formed in the sea give us a circular pattern, and if we observe
the other hand, sand dunes give us a straight pattern. Both are
fluidic in nature but through different means. The ambience
created by water or a flow of water is very pleasing and visually
attractive; hence, the concept of fluidity began to develop in
architecture. Form plays a vital role in the development of
fluidic structures; therefore, the concept automatically became
focused on form experimentation and manipulation.

Fig -3: Falling Water
Source Author

2.5 How fluidity developed in architecture:

This concept can be applied in architecture, and buildings can be
constructed to look like fluid. This style started developing in
the field of architecture in search of uniqueness in designs,
which created individuality in plan, form, and aesthetics. The
goal was to be inspired by something advanced and to be
original, creative, and inventive.

The functional requirements change as the form changes.
Therefore, the building in this case should be considered as one
combined block with all spaces placed inside it. Software tools
are ideal for designing such structures. Using software, one can
create irregular forms and spaces and visualize their 3D model
efficiently and modify them before implementation. This new
concept helped architects to jump from concept to reality
through post-digital design practices.

2.6 Integration of Fluid Architectureand Post-
Digital Design:

The evolution of fluid architecture, characterized by curved,

continuous, and dynamic forms, is inseparable from advances in

digital design software.

Earlier architectural practices were limited by FEuclidean

geometries and manual drafting, which could not easily capture

fluidity or motion in the form.

With the advent of computer-aided design (CAD), parametric

modeling, and algorithmic tools, architects have gained the

ability to:

Generate complex curvilinear geometries,

Explore non-linear spatial organizations, and

Integrate data-driven design parameters (structure, environment,

and material behavior).

Digital Modelling:

Traditional CAD tools, such as AutoCAD and SketchUp, are
limited to linear and planar forms. In contrast, NURBS-based
software, such as Rhino 3D and 3ds Max/Maya, enables the
creation of continuous double-curved surfaces fundamental to
fluid design.

Parametric and Algorithmic Design

Parametric design shifts the process from drawing static
geometries to coding relationships between elements.
Grasshopper (Rhino plug-in) allows visual scripting, enabling
forms to evolve dynamically by adjusting the design parameters.
This was key in modeling the continuous roof-to-wall transition
of the Heydar Aliyev Center.

2.7 Construction Techniques:

Space Frame:

The space frame system enables the construction of a parametric
structure and saves significant time during the construction
process.

Vertical structural elements can be introduced to achieve large-
scale column-free spaces that allow visitors to experience the
fluidity of the interior.

Introduction of curved ‘boot columns’ to achieve the fluidity of
the surface from the ground to the west of the building.

Substructure:

A substructure can usually be developed to maintain a flexible
relationship between the rigid grid of the space frame structure
and the free-formed exterior cladding seams.

These seams are derived from rationalizing the complex
geometry, usage, and aesthetics of the project.

In places where earthquakes mostly occur with higher
magnitudes, buildings must be reinforced by massive 150-foot-
long concrete piles buried below the earth's surface to withstand
earthquakes measuring up to a magnitude of 7.0.
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Special Nodes: defined by curvature, lightness, and seamless spatial flow. The

Structural stability is achieved by extending the steel core beams
outward from the reinforced concrete core and securing the
vertical steel members to the joists. The space frame is then
connected to these joists to form a stable load-transfer system.
To ensure sufficient bending resistance, the structural engineer
increases the depth of the space frame, converting certain areas
from a single-layer grid to a multi-layer configuration.

CNC Fabrication and Robotic Construction:

CNC Fabrication: Used to cut and mold materials such as
plywood, metal, and foam into complex curvatures. Robotic
Fabrication: Robots can assemble free-form geometries by
positioning elements in nonlinear paths, which is ideal for
double-curved surfaces.

Advanced Formwork Systems:

Flexible Formwork: Uses fabric or flexible membranes to create
organic shapes in concrete.

CNC-Milled Moulds: For producing curved panels from

concrete, glass, or composite materials.

Slip and Tunnel Formwork: In cases, these are modified for
continuous and repetitive curved profiles.

2.8 Material

Reinforced concrete is commonly used to form shear walls that
divide major spaces and provide structural support for the space
frame. For facade construction, materials like glass fiber—
reinforced plastic (GFRP) and glass fiber—reinforced concrete
(GFRC) are widely preferred due to their strength and flexibility.
Aluminum and titanium cladding panels are selected for their
ability to retain a smooth, uniform surface finish.

Exterior panels are often produced from fiber-reinforced
polymer (FRP), a lightweight composite suitable for complex
fagade applications. These laminates can be further strengthened
by incorporating layers of glass fibers. Glass is also used
extensively for its transparency and reflective properties,
allowing interior and exterior spaces to visually merge,
especially in curved or double-curved configurations.
Additionally, membrane materials such as PTFE and PVC are
utilized in tensile and pneumatic structures to create fluid, free-
form surfaces.

3. Case Study

Heydar Aliyev Center

Architect: Zaha Hadid Architects, Built in: 2007-2012,

Roof Height: 74m, Length: 10,092 m, Floors: 9, Built-up Area:
57.519 m2, Location: Baku, Azerbaijan

Core Design Concept:

The Heydar Aliyev Center is conceived as a fluid and continuous
architectural form that symbolizes openness, progress, and
cultural transformation in Azerbaijan. The design breaks away
from the rigid Soviet-era architecture and creates a landmark

building is shaped like a single sweeping surface that folds,
twists, and rises from the landscape. The form appears to grow
organically from the ground, blending the architecture and
terrain.

Structural System:

To create expansive, column-free interiors that enhance the
sense of spatial fluidity, the building’s vertical structural
elements are integrated into the external envelope and curtain
wall system. Reinforced concrete shear walls are used both as
partitions between major spaces and as key supports for the
space frame. Curved “boot columns” are introduced to achieve
the effect of the fagade peeling upward from the ground on the
west side, while tapered “dovetail” cantilever beams support the
building envelope along the eastern elevation.

Fig -4: Heydar Aliyev Center
Source Author

Hotel Marques De Riscal

Architect: Frank Gehry, Built in: 2003 -2006, Roof Height: 25
meters, Floors:4, Built-up Area: 3,200 m2,

Location: Elciego, La Rioja, Spain

Core Design Concept:

The Hotel Marqués de Riscal was conceived as an architectural
expression of wine culture, combining Gehry's fluid
deconstructivist forms with the heritage of La Rioja. Its flowing
ribbons of titanium reinterpret wine colors, and its sculptural
geometry creates a dynamic dialogue between tradition,
landscape, and innovation.

Structural System:

Reinforced concrete foundations, raft slabs, and footings
anchored the irregular steel frame and controlled the vibrations.
Concrete core and shear walls provide lateral stability against
wind and seismic forces. Buildings use RC floor slabs or
composite steel-concrete decks for stiffness, sound insulation,
and load support. The main load-bearing components are large
H-section steel beams and columns arranged at unconventional
angles rather than straight orthogonal lines. The steel members
were connected using custom-welded nodes that could distribute
loads in several directions simultaneously.
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Fig -5: Hotel Heydar Aliyev Center
Source Author

4. CONCLUSIONS
Studies
influenced the rise of fluid architecture.

show that deconstructivist ideas have strongly
Concepts like
fragmentation, irregular geometry, and the rejection of rigid
forms have pushed architects toward more dynamic, flowing
designs. Digital tools such as Rhino, Grasshopper, and CATIA
make it possible to create and model complex curved shapes,
while systems like space frames, FRP panels, CNC fabrication,
and flexible formwork help turn these designs into real

structures.

Al-based computational design now supports the generation of
advanced fluid forms, and sustainable materials help reduce
environmental impact. Robotic and on-site digital fabrication
also make it easier to construct double-curved, complex
surfaces.

REFERENCES
[1]https://www.researchgate.net/publication/251713758 Methodology
of deconstruction_in_architectural _education

[2]//efaidnbmnnnibpcajpcglclefindmkaj/https://www.moma.org/docu
ments/moma_catalogue 1813 300062863.pdf

[3] https://www.researchgate.net/publication/280937826_Deconstructi
vism_Translation From_Philosophy to Architecture

[4]//efaidnbmnnnibpcajpcglclefindmkaj/https://ijsart.com/public/stora
ge/paper/pdf/IJSARTV61536582.pdf
[5]//efaidnbmnnnibpcajpcglclefindmkaj/https:/www.ijream.org/paper
s$/NCIT202110.pdf

[6]//efaidnbmnnnibpcajpcglclefindmkaj/http://i-
rep.emu.edu.tr:8080/xmlui/bitstream/handle/11129/612/Ghadim.pdf?s
equence=1

[7]https://www.slideshare.net/slideshow/heydar-aliyev-cultural-
centre/86964667

[8]https://www .slideshare.net/slideshow/city-of-the-wine-
complex/87134273

[9] https://www.slideshare.net/slideshow/deconstructivism-
16794356/16794356

© 2025,1JSREM | https://ijsrem.com

DOI: 10.55041/IJ]SREM54618 |

[10] https://www .researchgate.net/publication/382067016_Title Explo
ring_the Evolution and Impact of Rhino Software in Contempora
ry_Architectural Design

[11] https://www.researchgate.net/publication/275570596 Zaha Hadid
's Techniques_of Architectural Form-Making

[12] https://www.researchgate.net/publication/344464813 Using_Bern

ard Tschumi's Manhattan_Transcripts_as_a_Cinematic_Pedagogical
_Tool_in_Architecture Schools_in_Egypt

[13] https://www.researchgate.net/publication/349615153 Liquid_Arc
hitecture

Page 5


https://ijsrem.com/
https://www.researchgate.net/publication/251713758_Methodology_of_deconstruction_in_architectural_education
https://www.researchgate.net/publication/251713758_Methodology_of_deconstruction_in_architectural_education
http://www.researchgate.net/publication/382067016_Title_Explo
http://www.researchgate.net/publication/275570596_Zaha_Hadid
https://www.researchgate.net/publication/344464813_Using_Bernard_Tschumi%27s_Manhattan_Transcripts_as_a_Cinematic_Pedagogical_Tool_in_Architecture_Schools_in_Egypt
https://www.researchgate.net/publication/344464813_Using_Bernard_Tschumi%27s_Manhattan_Transcripts_as_a_Cinematic_Pedagogical_Tool_in_Architecture_Schools_in_Egypt
https://www.researchgate.net/publication/344464813_Using_Bernard_Tschumi%27s_Manhattan_Transcripts_as_a_Cinematic_Pedagogical_Tool_in_Architecture_Schools_in_Egypt
https://www.researchgate.net/publication/349615153_Liquid_Architecture
https://www.researchgate.net/publication/349615153_Liquid_Architecture
http://www.moma.org/docu
https://www.researchgate.net/publication/280937826_Deconstructivism_Translation_From_Philosophy_to_Architecture
https://www.researchgate.net/publication/280937826_Deconstructivism_Translation_From_Philosophy_to_Architecture
http://www.ijream.org/paper
http://i/
http://www.slideshare.net/slideshow/heydar-aliyev-cultural-
http://www.slideshare.net/slideshow/city-of-the-wine-
https://www.slideshare.net/slideshow/deconstructivism-16794356/16794356
https://www.slideshare.net/slideshow/deconstructivism-16794356/16794356

