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Preface

This book is timely and necessary due to several concurrent global challenges: 
climate change, resource scarcity, and an urgent call for sustainable development 
and resilience. Historically known for its significant environmental footprint, the 
construction industry faces increasing pressure to evolve. This book proposes a 
transformative approach by integrating sustainability into construction method-
ologies, addressing these pressing issues head-on. Hence, the book emerges as a 
pivotal publication of construction innovation, responding to the urgent need 
for transformative practices in the face of evolving challenges. This work is a 
comprehensive exploration of a novel approach that seamlessly merges diverse 
construction practices (lean construction, value management, supply chain man-
agement, smart construction, etc.) and technologies in construction 4.0/5.0 into 
strategic construction stages (before, during, and after), aiming to redefine the 
industry’s standards towards heightened resilience and sustainability, as termed 
stealth construction.

This book serves a crucial purpose in an era where the construction landscape 
grapples with climate change, resource scarcity, and the imperative for sustain-
able development. Developed from stealth, which refers to a strategy or approach 
characterised by secrecy, discretion, and avoidance of detection, it seeks to bridge 
the existing gap in the literature by providing an in-depth understanding of stealth 
construction that stems from stealth technology. This innovative methodology 
enhances the efficiency of construction processes and fortifies structures against 
future uncertainties. The purpose is two-fold: first, to equip industry profes-
sionals, researchers, and students with a detailed guide on implementing stealth 
construction, and second, to contribute to the ongoing discourse on reshaping 
construction practices for a more sustainable and resilient built environment.

The timing of this book is strategic, as the global construction industry is 
at a crossroads, navigating the intersection of technological advancements and 
the imperative for eco-friendly practices. The book addresses contemporary 
challenges, emphasising integrating practices for resilience and sustainability. 
The construction sector is undergoing a paradigm shift, and ‘stealth construc-
tion’ provides a roadmap for navigating this transformation. Furthermore, at its 
core, the book aims to present a holistic view of Stealth Construction, showcas-
ing its theoretical underpinnings and practical applications for the construction 
industry. Through case studies and real-world examples, readers will gain insights 
into how it can be successfully implemented, demonstrating its efficacy in diverse 
contexts. Also, the book delves into the refinement of eco-friendly materials, 
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energy-efficient designs, and adaptive strategies, ensuring that the publication is a 
valuable resource for professionals seeking tangible solutions to the sustainability 
challenges prevalent in the construction industry.

What sets this book apart is its unwavering focus on resilience and sustain-
ability, addressing the twin imperatives that define the future of construction. 
Through its integration of diverse practices, the book empowers its readers to 
adapt to the changing landscape and actively contribute to shaping a more resil-
ient and sustainable built environment. In essence, ‘stealth construction’ emerges 
as a timely and indispensable guide, fostering a paradigm shift that positions con-
struction at the forefront of innovative, eco-conscious practices essential for the 
challenges and opportunities of the 21st century.

Seyi S. Stephen
Ayodeji E. Oke

Clinton O. Aigbavboa
Opeoluwa I. Akinradewo

Pelumi E. Adetoro
Matthew Ikuabe
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Chapter One

General Introduction to Stealth 
Construction

Abstract

The chapter introduced stealth construction as a transformative concept 
emerging in the construction industry, emphasising resilience and efficien-
cy through innovative technologies, cutting-edge materials, and advanced 
methodologies. Drawing parallels to stealth aircraft, stealth construction 
aims to create buildings and infrastructure that blend seamlessly into their 
environments, minimising environmental impact and enhancing sustain-
ability. This approach integrates smart materials, strategic planning, and 
covert practices throughout all construction stages, ensuring robust, adap-
tive, and discreet structures. Stealth construction represents a significant 
paradigm shift by prioritising energy efficiency, environmental responsibil-
ity, and resilience against natural disasters and cyber threats. It combines 
modern aerospace engineering principles with diverse construction prac-
tices to achieve construction invincibility, setting new standards for the 
industry regarding sustainability, security, and aesthetics.

Keywords: Stealth construction; resilient infrastructure; innovative 
technologies; sustainable building; covert construction practices

Introduction
In the ever-evolving construction world, an intriguing and transformative con-
cept is quietly but steadily emerging – stealth construction. This concept, where 
construction meets resilience, represents a paradigm shift in how we approach 
and execute building projects. As we embark on this journey of exploration into 
stealth construction, we delve into the realm of innovative technologies, cutting-
edge materials, and advanced methodologies that enable construction projects to 

Stealth Construction: Integrating Practices for Resilience and Sustainability, 1–18
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not only be more efficient but also discreet and resilient, resembling the character-
istics of stealth aircraft (Zohuri & Zohuri, 2020). This introduction sets the stage 
for a captivating journey through the fascinating world of stealth construction.

The Birth of Stealth Construction
Stealth construction is not a term that is commonly heard. However, its incep-
tion can be traced back to the growing demand for infrastructure that is resil-
ient, sustainable, and, in some cases, concealed from prying eyes. Much like the 
development of stealth technology (ST) in aviation, stealth construction seeks to 
make buildings and infrastructure blend seamlessly into their environments. This 
approach goes beyond aesthetics; it creates minimally disruptive, environmentally 
sensitive, and highly functional structures while maintaining a low profile.

Stealth construction refers to an advanced approach in construction where 
deliberate efforts are made to conceal and discreetly execute building projects. 
This methodology involves the seamless integration of  innovative technolo-
gies, strategic planning, and covert practices across all stages of  construction, 
including pre-construction, construction, and post-construction, as shown in 
Fig. 1. The primary goal of  stealth construction is to achieve a level of  invis-
ibility, blending the built environment seamlessly into its surroundings while 
employing cutting-edge technologies to enhance efficiency, security, and sustain-
ability (Westwick, 2021). This concept encompasses the meticulous selection 
of  materials, utilisation of  smart construction methodologies, and the strategic 
deployment of  technologies to ensure that the construction process is executed 
discreetly, minimising environmental impact and meeting stringent security and 
aesthetic requirements.

Fig. 1.  Stealth Construction Framework.
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As architects, engineers, and builders grapple with urbanisation, climate 
change, and resource scarcity challenges, stealth construction emerges as an ele-
gant solution combining form and function. This concept results from converging 
ideas from various disciplines, including architecture, civil engineering, materials 
science, and sustainability. In essence, it represents the evolution of construction 
in the 21st century, reflecting our society’s growing awareness of the need for 
responsible development.

Beyond the Surface

Stealth construction is not solely about appearances; it goes far beyond surface-
level camouflage. It embraces the integration of smart materials, innovative engi-
neering techniques, and cutting-edge design philosophies that enable structures to 
withstand natural disasters, cyber threats, and even physical attacks (Kim et al., 
2023). In this era where resilience is paramount, stealth construction takes a holis-
tic approach, ensuring that buildings and infrastructure are robust and adaptive 
to the ever-changing challenges of the modern world.

One of the fundamental principles underlying stealth construction is the 
notion of ‘anticipatory design’. Buildings and infrastructure are designed to be 
proactive and capable of sensing and responding to their surroundings (Ahmad 
et al., 2019). This means incorporating sensors, artificial intelligence, and data 
analytics into the very fabric of construction. For example, a stealth construc-
tion building may adjust its energy consumption based on weather forecasts or 
enhance its security measures when it detects unusual activity nearby.

Embracing Sustainability

As Lima et al. (2021) explained, the influence of sustainability in construction is 
paramount, and it is at the core of the stealth construction movement; by design-
ing structures that are energy-efficient, environmentally responsible, and capable 
of harmonising with their surroundings, stealth construction pioneers a new era 
of green building. It seeks to reduce the ecological footprint of construction while 
offering solutions that endure for generations. In this sense, stealth construction 
represents technological advancement and a profound commitment to the planet 
and future generations.

Green roofs, renewable energy integration, and sustainable building materi-
als exemplify how stealth construction embraces sustainability. Beyond reducing 
environmental impact, this approach also considers the well-being of occupants. 
Stealth buildings often prioritise natural light, indoor air quality, and ergonomic 
design, fostering healthier and more productive environments.

The Unseen Benefits

While stealth construction may evoke images of secret military bases or covert 
installations, its applications extend beyond defence. From resilient infrastruc-
ture capable of withstanding natural disasters to urban developments that blend 
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seamlessly into cityscapes, stealth construction can revolutionise how we conceive 
and execute projects in various sectors, including civil engineering, architecture, 
and urban planning (Zhu et al., 2020).

For example, in densely populated urban areas, stealth construction tech-
niques can help reduce noise pollution, minimise disruption to communities dur-
ing construction, and create visually pleasing structures that enhance the urban 
fabric. In disaster resilience, buildings engineered with stealth principles can bet-
ter withstand earthquakes, hurricanes, and other catastrophes, safeguarding lives 
and critical infrastructure.

As we embark on this journey to explore the world of  stealth construction, 
we will delve deeper into the fundamental principles, technologies, and real-
world examples that illustrate how construction can meet invincibility. Together, 
we will discover the innovative approaches and ingenious solutions shaping 
the future of  building and infrastructure, fostering a world where construc-
tion becomes more robust but also stealthier, sustainable, and innovative. In 
the following chapters, we will navigate the intricacies of  stealth construction, 
unveiling the secrets of  its success and its potential to redefine how we build and 
inhabit our world.

ST: The Art of Invisibility
ST represents the pinnacle of modern aerospace engineering. Evolving over sev-
eral generations, from the 5th to the cutting-edge 6th generation, this practice 
has revolutionised how aircraft, drones (both manned and unmanned), and other 
military platforms interact with their environments (Rudyk et al., 2021). ST is a 
masterful amalgamation of advanced engineering principles and innovative tech-
nologies, all working in unison to confer a unique form of invincibility upon these 
machines. Remarkably, this invincibility exists not in the conventional sense of 
being impervious to attack but rather in the artful concealment of these platforms 
from enemy detection and targeting systems. It encompasses a comprehensive 
suite of technologies designed to improve multiple critical aspects of aerial opera-
tions, including speed, stealth, and dynamism, culminating in a paradigm shift in 
aerial warfare.

Speed: The Velocity of  Stealth

One of the primary facets of ST is its relentless pursuit of speed (Westwick, 2021). 
The ability to reach astonishing velocities enables aircraft and drones to execute 
missions with unmatched agility and efficiency. These remarkable speeds can 
outrun adversaries and drastically reduce the time exposed to potential threats. 
Advanced propulsion systems, aerodynamic designs, and lightweight materials 
are seamlessly integrated into the aircraft’s structure to achieve these incredible 
speeds. This need for velocity is not only about offensive capabilities but also 
about the ability to respond rapidly to emerging threats or execute precision 
strikes, making it a fundamental element of modern aerial warfare.
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Stealth: The Art of  Concealment

At the heart of ST lies its namesake principle – stealth. This aspect renders these 
aircraft and drones ‘invisible’ to enemy radar and detection systems. Stealth is 
achieved through ingenious design elements, including specialised shapes and 
contours, radar-absorbent materials, and advanced coatings that scatter and 
absorb radar waves (Kim et al., 2023). This technology allows these platforms 
to operate undetected deep within enemy territory, infiltrating hostile airspace 
with reduced risk of interception. Stealth also extends to minimising infrared and 
electromagnetic signatures, making these platforms challenging to detect by radar 
and other tracking mechanisms.

Dynamism: Adapting to the Battlefield

In the context of ST, dynamism represents the capacity for adaptability on the bat-
tlefield. These aircraft and drones have advanced avionics and sensor suites that 
allow them to collect and process vast amounts of data in real time. This wealth 
of information empowers operators to make split-second decisions, dynamically 
altering flight paths and mission objectives as situations evolve. Integrating arti-
ficial intelligence and machine learning further enhances this dynamic capability, 
enabling autonomous decision-making and course corrections. In essence, these 
platforms become living entities on the battlefield, capable of adapting to chang-
ing conditions and outsmarting adversaries.

ST is an intricate and awe-inspiring fusion of cutting-edge engineering and 
innovation. As it evolves into the realm of 6th-generation platforms, its impact 
on aerial warfare is poised to be more transformative than ever. By emphasising 
speed, stealth, and dynamism, ST has ushered in a new era of aerial invincibil-
ity, where aircraft and drones can operate undetected and execute missions with 
unparalleled precision and adaptability. This technology has redefined the art of 
war in the skies, making the invisible a formidable force to be reckoned with on 
the modern battlefield.

ST in Construction: Achieving Construction Invincibility
In an era where construction and infrastructure development are undergoing 
rapid transformation, the incorporation of ST marks a significant paradigm shift. 
This innovative approach, often called ‘ST in construction,’ harnesses 5th and 
6th-generation ST’s principles and practices to revolutionise how we conceive and 
execute construction projects (Kumar et al., 2019). Much like its pioneering appli-
cations in aviation and military sectors, ST in construction is a comprehensive 
system of technologies and methodologies working in synergy to elevate various 
essential aspects of construction endeavours. Speed, stealth, and dynamism col-
lectively empower construction professionals to achieve unparalleled efficiency, 
security, and adaptability in their projects, thus reshaping the construction indus-
try’s landscape.
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Speed: Accelerating Construction Efficiencies

Adopting ST in construction places a profound emphasis on speed as one of 
its fundamental pillars (Ahmad et al., 2019). This focus on rapidity is not solely 
about completing projects more quickly; it is about optimising every facet of 
construction processes to maximise efficiency. Advanced robotics, 3D printing, 
and prefabrication techniques expedite project timelines significantly. These 
innovations reduce construction durations, translating into cost savings, reduced 
resource consumption, and the capacity to tackle complex projects swiftly. Speed, 
therefore, emerges as a cornerstone of ST in construction, catalysing a transfor-
mation in the construction industry’s project delivery capabilities.

Stealth: Concealing Construction Impact

Much like ST conceals military assets from radar detection, ST in construction 
revolves around concealment. However, in this context, concealment pertains to 
minimising the impact of construction projects on their immediate surroundings 
and neighbouring communities (Zohuri & Zohuri, 2020). Advanced construction 
methodologies, noise-reduction technologies, and the conscientious selection of 
eco-friendly materials contribute to this stealthy approach. By minimising disrup-
tions and employing environmentally responsible practices, construction teams 
execute their work discreetly, ensuring that neighbouring areas experience mini-
mal inconvenience. This harmonious coexistence with the environment and local 
communities is a hallmark of ST in construction.

Dynamism: Adapting to Project Variables

The dynamism inherent in stealth construction underscores its ability to rapidly 
adapt to evolving project variables. Construction projects are inherently suscepti-
ble to uncertainties, from unpredictable weather conditions to unforeseen obstacles 
encountered on-site. By harnessing real-time data analytics, machine learning, and 
artificial intelligence, construction teams armed with ST can make swift, informed 
decisions to navigate these challenges. This dynamic capability minimises delays 
and enhances safety and quality standards, setting an unprecedented standard for 
the industry’s responsiveness to the ever-changing construction landscape.

In summation, ST in construction is an essential transformation within the 
construction industry. Much like its counterparts in aviation and defence, it capi-
talises on the principles of speed, stealth, and dynamism to usher in a new era 
of construction invincibility. Stealth construction empowers construction profes-
sionals to embark on projects with unparalleled precision and adaptability by 
optimising efficiency, minimising disruptions and expertly adapting to unpre-
dictable variables. As the industry continues its evolutionary journey, this tech-
nological incorporation promises to redefine construction practices, ensuring 
that construction endeavours are faster and more efficient, considerate of their 
surroundings, and resilient in the face of unpredictability. This groundbreaking 
approach ushers in a new age where construction meets invincibility, revolutionis-
ing how we build the world around us.
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Stealth Construction in Functional Construction Principles
In the contemporary construction and infrastructure development landscape, 
‘functional construction practices’ have emerged as a guiding philosophy intri-
cately entwined with innovative ST in construction, as Laurent and Leicht (2019) 
illustrated. The journey from traditional construction methodologies to cutting-
edge, technology-driven approaches has necessitated a fundamental re-evaluation 
of how we conceive, design, and execute construction projects. Functional con-
struction practices encapsulate a holistic approach that prioritises the result and 
how it is achieved. Inextricably linked to the broader theme of ST in construction, 
these practices underscore the critical importance of optimising every facet of 
construction to enhance functionality, efficiency, and sustainability. This intro-
ductory exploration delves into the essential aspects of functional construction 
practices, shedding light on their significance in achieving construction invincibil-
ity within the context of ST.

At the heart of functional construction practices lies a commitment to redefin-
ing the essence of construction excellence. For example, according to Wolman 
(2024), the Israeli Defence Force (IDF) deployed unmanned D9 bulldozers in 
Gaza, marking a significant use of ground robotics in combat. These ‘Panda’ bull-
dozers, weighing 50 tons each, perform excavation and obstacle removal indepen-
dently without risking human lives. They can navigate rough terrain and adverse 
weather conditions, hence enhancing visibility. This transformative approach 
transcends traditional project parameters to encompass a broader perspective 
that integrates sustainability, safety, efficiency, and adaptability. Functionality 
becomes the expectancy upon which every decision and innovation hinges, from 
selecting construction materials to utilising advanced technologies. In his con-
text, the construction practices stand as the bridge between conceptualisation and 
realisation, guiding construction professionals in pursuing projects that are struc-
turally sound, environmentally responsible, unobtrusive to their surroundings, 
and capable of dynamic adaptation in the face of unforeseen challenges. In this 
era of construction transformation, functional construction practices become the 
lodestar that illuminates a path to achieving construction invincibility. These are 
defined in the principles:

⦁⦁ Environmental protection;
⦁⦁ Safety;
⦁⦁ Speed;
⦁⦁ Economy; and
⦁⦁ Aesthetic.

The concept of stealth construction represents a dynamic evolution in con-
struction methodologies, transcending traditional boundaries to create a new 
paradigm for the construction industry. Within this innovative framework, stealth 
construction integrates several critical practices that redefine how we approach, 
design, and execute construction projects. These essential practices include 
environmental protection, safety, speed, economy, and aesthetics. By aligning 
these practices with the principles of stealth construction, we can envision a 
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construction landscape that advances efficiency and elevates our commitment to 
sustainability, safety, cost-effectiveness, and visual appeal.

Environmental Protection

Stealth construction is a testament to the industry’s commitment to environ-
mental protection. This practice is deeply ingrained in the philosophy of stealth 
construction, emphasising responsible environmental stewardship at every 
phase of a project’s life cycle. From selecting eco-friendly construction materi-
als to implementing sustainable construction practices, such as minimising waste 
and adopting energy-efficient design principles, every effort is made to reduce 
the environmental footprint of construction projects. Furthermore, integrating 
advanced environmental monitoring and control systems ensures that construc-
tion activities have minimal adverse effects on the surrounding ecosystems. This 
practice, in this regard, is a vanguard for environmentally conscious construction 
practices, leaving behind a legacy of reduced environmental impact.

Safety

Safety remains paramount in stealth construction practices. The commitment to 
safety is a guiding principle and a fundamental ethos permeating every aspect 
of construction project planning and execution. The core components of stealth 
construction are advanced safety protocols, state-of-the-art safety technologies, 
and meticulous risk assessments. Construction teams work tirelessly to ensure 
that construction sites are efficient and secure environments for all workers and 
stakeholders. By maintaining a proactive approach to safety, stealth construction 
protects the well-being of construction workers and enhances overall project per-
formance, reducing accidents and delays.

Speed

Speed is a central tenet of stealth construction, enabling swift and efficient com-
pletion of projects. This practice is achieved through meticulous project planning, 
precise scheduling, and the adoption of cutting-edge construction technologies. 
Lean construction principles are embraced to eliminate waste and optimise 
processes, accelerating construction timelines. The benefits of speed extend to 
reduced costs, minimised disruptions, and quicker occupancy of structures, align-
ing with the need for efficient project delivery in today’s fast-paced world. Stealth 
construction ensures that projects are executed with unmatched efficiency with-
out compromising quality.

Economy

The economy in stealth construction extends beyond mere cost efficiency; it 
encompasses a broader spectrum of value-driven practices. Innovative pro-
curement strategies, precise project planning, and judicious resource allocation 
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