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Abstract. As locations of critical interest in the city framework, roundabouts can
not only facilitate efficient traffic flow but also introduce cultural and aesthetic
orientations. The conventional beautification strategies, however, are prone to the
problem of sustainability, care, and contextualization. The paper explains how
stainless steel can be used to enhance the appearance of a roundabout in two of
the proposed setups, Dhwani and NAAD, in New Delhi. The two projects share
a similar design objective: they seek to abstract the notions of sound and reso-
nance through urban metaphors and to offer structural and weathering qualities
and a reflective shape, both in stainless steel. The paper identifies the contribution
of the material to long-term sustainability, savings, and low maintenance costs,
as well as the creation of modern, culturally oriented urban designs. The findings
suggest that roundabouts can be permanent features of place and social engage-
ment in Indian cities, with the help of stainless steel and a consideration of con-
textual design.

Keywords: Roundabout Beautification, Stainless-steel Installations, Circular
Economy, Urban Design.

1 Introduction

Roundabouts hold a definite stance in the urban landscape, functioning as both traffic-
controlling media and as urban landmarks. Apart from their primary role in managing
vehicular movement, they also act as visual landmarks within the city, boldly shaping
initial impressions and highlighting the local identity of that area. In cities of India,
beautification of roundabouts has been limited to mere landscaping or installation of
small sculptures and fountains that rarely address concerns of durability, cultural sym-
bolism or long-term relevance.

Material selection becomes a determining parameter in making sure such interven-
tions address severe climatic stresses, are low in maintenance and above all maintain
their intended effect over the years. Stainless-steel cannot be disputed in these circum-
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stances. Its corrosion resistance, mouldability, structural integrity and reflective prop-
erties make it a sustainable and flexible option for outdoor installations [1]. Worldwide,
the material has already been widely utilized in public sculpture and city planning
schemes but its possibilities in the Indian ecosystem, are still far from being fully real-
ized in the design of roundabouts. The roundabouts need to be well-designed, beauti-
fied, made sustainable and easily maintainable. Exploration of stainless-steel as mate-
rial for the same is severely limited.

This paper investigates the application of stainless-steel in the beautification of
roundabouts through two proposed installations, Dhwani and NAAD, both designed for
the city of New Delhi. These projects align with the themes of sound and resonance to
transform present urban junctions into cultural landmarks while capitalizing on the life-
cycle performance and aesthetic attributes of stainless-steel [2]. The study aims to
showcase the benefits of stainless steel as an improved roundabout design and a sus-
tainable beautification strategy in the city by analyzing its conceptual frameworks,
structural detailing, and material performance.

2 Literature Review

Roundabouts are recognized as medium of traffic management as well as urban design
opportunities. In India, guidelines by the Indian Roads Congress [3] put emphasis on
their role in improving traffic flow and safety, while also acknowledging their potential
to serve as visual landmarks within the urban fabric of a city adding to a culturally rich
atmosphere. Despite this, beautification practices have often remained limited to land-
scaping or installations in stone and concrete, most of which are prone to rapid deteri-
oration, vandalism or require high maintenance in polluted and high-traffic environ-
ments. They also fall short in inculcating the desired contextual essence in design.

The life-cycle performance of such interventions is largely dependent on the choice
of material [2]. Stainless-steel, with its innate properties of corrosion resistance, good
strength and recyclability, has emerged as a preferred material in infrastructure and
public installations worldwide [1]. The Indian Stainless-steel Development Association
(ISSDA) highlights its durability and low maintenance requirements as key reasons for
its adoption in architectural fagades, urban furniture and public art [4]. Reflectivity and
workability of this material further enhance its suitability for urban contexts [1], allow-
ing installations to dynamically respond to changes in various lighting conditions. Such
properties of this material allow for both aesthetic and sustainable interventions [1].

The significance of stainless-steel in India’s urban landscape is underscored by the
fact that domestic consumption has grown by more than 80% in the past five years,
reaching 4.8 million tonnes in FY25 [5]. This rapid growth clearly indicates the increas-
ing recognition of its sustainability and life-cycle advantages over conventional mate-
rials [6]. The Government of India, through the Quality Control Order (QCO) on stain-
less-steel and the enforcement of Bureau of Indian Standards (BIS) specifications, has
also mandated quality compliance for producers, ensuring structural reliability and
safety for large-scale applications [7].
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Institutionally, ISSDA has called for a dedicated policy framework for stainless-
steel, emphasizing its role in sustainable infrastructure and the circular economy [8].
At the same time, per capita stainless-steel consumption in India continues to rise, re-
flecting its growing penetration into both everyday applications and high-visibility pub-
lic projects [9]. Within the realm of urban design, this trajectory suggests that stainless-
steel is poised to play an increasingly important role in durable, low-maintenance beau-
tification strategies.

Despite this momentum, there remains a limited body of academic literature exam-
ining stainless-steel specifically in the context of roundabout beautification. Most
scholarly works on roundabout design focus on traffic engineering aspects, while dis-
cussions on public art in India tend to remain project-specific and descriptive. This
creates a research gap at the intersection of urban design, material innovation and cul-
tural symbolism. Addressing this gap, this study situates two New Delhi-based projects,
Dhwani and NAAD, that explore stainless-steel not only as a material of engineering
performance but also as a cultural medium that redefines roundabouts as enduring ur-
ban landmarks.

3 Methodology

This study adopts analysis of two proposed installations, Dhwani and NAAD, to be
constructed at major roundabouts in New Delhi. The methodology is structured to eval-
uate the application of stainless-steel as both a material innovation and a medium of
cultural expression in the beautification of roundabouts. The process consisted of four
key stages.

3.1 Design Iterations

The projects Dhwani and NAAD were proposed because they represent rare examples
of stainless-steel being applied in large-scale roundabout beautification in India. Both
projects are located in Delhi and share a thematic focus on sound and resonance and
employ stainless-steel as their primary material. Both case studies make use of round-
abouts as not just traffic regulators but as places of identity and cultural importance.
The designs also employ stainless-steel as material that allows easy maintenance and
long-term impact. This aligns with the criteria for selection of case studies. The itera-
tions were appreciated by the Indian Stainless-steel Development Association (ISSDA)
and the Government of Delhi and approved for construction as a step towards the cause.

3.2 Data Collection

Primary sources included design drawings, material specifications and fabrication de-
tails obtained from project documentation. Contextual study was done to understand
visual impressions, scale and interaction with the urban context.

Secondary sources included published guidelines on roundabout design [3], institu-
tional reports from the Indian Stainless-steel Development Association (ISSDA) [4]
and government policy documents relating to stainless-steel usage and standards.
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4 Design Iterations

4.1  Iteration 1: Dhwani (Awarded as Best Proposal at SA:CE 2025
Conference)

Concept and Design Intent.

“Dhwani" or sound, is an installation for an urban setting in the city of Delhi, at Con-
naught Place, that aims to articulate the rich history and heritage of the city, which is
often overlooked by those attracted to its contemporary modern charm. Delhi, which
has been built and rebuilt seven times [10], keeps within its morphology, stories from
the old settlements along shore of Yamuna, to the majestic structures of Lutyens' Delhi,
to the modern skyscrapers. “Dhwani" tries to fill this void, placing these stories at the
heart of the urban experience.
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Spatial Composition.

"Dhwani" is a monumental loudspeaker crafted using stainless-steel. Its shape is at once
strong and graceful, mirroring the movement and legacy of the Yamuna River, which
has been a constant companion of Delhi throughout its elaborate history [11]. The re-
flective surface of the material is contrasted with the skyline of Connaught Place and
the backdrop of the LIC building, thereby creating a dynamic strategy for the new and
the current. This contemplative attribute also calls viewers to become part of the instal-
lation, making them part of the city's story. The buildings engage in a game of hide-
and-seek with the environment through lighting and encourage the audience to listen to
the voice of Delhi via the stylized loudspeaker.
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Material Selection and Fabrication.

Again, the installation's face was made of stainless steel due to its stability, suitability,
and capacity to express multi-layered perceptions [1]. A reflection between the exterior
and the projected image on the interior fabric makes the experience multisensory. The
outer world has been brought in through the steel, and the inner world through the fab-
ric, which is the city of Delhi's history and heritage.

In the case of Dhwani, the finished covering was used with both polished and matte
finishes, which allowed contrasting the surfaces and increasing the illusion of the con-
centric waves. The fabrication process required a combination of both, with the arc
segments cut and bent on an accurate machine, then fitted together on site using hidden
welds. The anchoring details were modified to the soil and structural environment at
the centre of the roundabout, in a way that is durable but does not affect the visual
delicacy.

Fig. 5. Material Exploration (Source: Author)

Urban Experience and Perception.

Dhwani is supposed to be open to everyone and all, and it invites everyone to become
a part of its audio and visual narratives. The extremely middle of the monumental loud-
speaker has a soft, universally accessible ramp allowing people of any ability to enter.
On the inside, the form's unique, blunt shape creates a smooth tunnel effect, intensifies
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the ambient wind, and solidifies an experience that is tangible and grounded. Such in-
teraction, the historically projected storyboards of history, and the selectively controlled
soundscape, echoing the interior material, create a highly involved and contemplative
environment in which its visitors can touch and share an emotional experience with the
multi-layered history of Delhi.
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Fig. 6. Section (Source: Author)

Fig. 7. Wind Tunnel Effect (Source: Author)

At eye level, Dhwani gives the impression of a continuously shifting experience,
shaped by the viewer's perspective. The reflective curves as cars pass by capture the
light in a series of rhythms, creating the feeling of sound vibrations passing through
space. Nighttime lighting draws attention to the alternating steel finish, which enhances
the wave effect and maintains the system's visibility even in low-light traffic. The in-
stallation, therefore, transforms the view of the roundabout as a temporary location into
an experience worth remembering in the city.
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Fig. 8. Human Eye Level View (Source: Author)

Sustainability and Maintenance.

The selected material makes Dhwani sustainable because it can withstand extreme cli-
matic conditions and high pollution levels in Delhi with minimal maintenance. The
two-sided finishes eliminate the appearance of small dust and smog, thereby increasing
the maintenance-free time. The fact that the material can be recycled highlights the
environmental concern in the design, which aligns with the expectation of sustainable
urban arts.

Cultural Resonance.

Dhwani enhances the symbolic potential of roundabouts by combining cultural meta-
phors with material innovation. Conceptualizing the notions of resonance and echo, the
roundabout also serves as a location of stratified meaning, both operational and sym-
bolic. Through the installation, emphasis is placed on the fact that the beautification of
cities can no longer be purely aesthetic but must be cultural in its telling and, therefore,
form the modern urban identity.

4.2 Iteration 2: NAAD (Proposed to the Government of India)

Concept and Design Intent.

The installation “NAAD ” derives its name from the Sanskrit term for primordial sound,
symbolizing vibration, resonance and continuity [12]. As a cultural indicator in the
roundabout, the project aimed to materialize the immaterial essence of sound into stain-
less steel.

Project NAAD responds to the need to turn urban crossroads, such as those at Mandi
House, Talkatora Stadium, and Dwarka (between 0.6 and 1 acre), into symbolic cultural
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spaces. These intersections, often viewed as transitional zones, have the potential to
become civic landmarks. Spaces that will invite pauses, invoke memory, and become
meaningful. The installation is developed to be used in a round with moving profiles
on each side, so that people walking by in different directions may experience it in a
new way every time they pass the main streets.

At its essence, NAAD reconstructs the bell as a spatial, sensual experience, a resonance
in sound, shadow, material, and time, all of which possess their own beauty. The instal-
lation was developed into three conceptual versions, each exploring a variant of archi-
tectural language and symbolic resonance.

) N )
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Pillars of Wisdom ﬁﬁ-a_

Fig. 9. Concept - "NAAD" (Source: Author)

The Infinite Sound

Spatial and Formal Composition.

Ananta Dhwani (The Infinite Sound). A Mobius-like arch with a continuous looping
surface [13] represents the infinite cycle of vibration. The main bell, torn from this
shape, seems to float in the space as a metaphor for the timeless echo and memory of
people. And around it, there is a cascade of smaller bells, forming an area of gentle
movement and noise. The base is a lotus with nine petals, running along cardinal and
intercardinal directions, made of stone. The curve of petals is an invitation, and the
pools of water, the light, and the movement captured on the day on the surfaces of the
facets. The petals and veil have hidden lighting that makes the structure taller at night
and enhances its sacred, sculptural character, making it feel ethereal.
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Fig. 12. Ananta Dhwani - Front Elevation (Source: Author)



184 S. Sinha et al.

Fig. 1”3.'Ar;c1'nta Dhwani - Human Eye evel View (Source: Author)

Surya Nada (Resonance of the Sun). Integrates cosmology and identity. A rotating
globe of mesh with the landmass of India as the bell and sundial contains bells set along
global latitudes, which are struck as the globe spins and twists to keep time in harmony
with the sun. Shadows cast by the curved support arm are synchronized with hour marks
engraved on the bottom and combine usefulness with iconography [14] The open con-
struction allows light and wind to pass through freely, making it a breathing monument.
A grandiose installation in concept but simple in form.

Fig. 14. Surya Nada - Top View (Source: Author)
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Fig. 15. Surya Nada - Side Elevation (Source: Author)

I e o
Fig. 16. Surya Nada - Front Elevation (Source: Author)

Tristambha Nada (Pillars of Wisdom). Three thin columns symbolize the Vedic trinity
of Earth, Atmosphere, and Sky. They also refer to the democratic ideals of Justice,
Liberty, and Equality. Uniting these columns is a ring at the top, and at their center
hangs the central bell, representing the balance of ideals that supports society. As visi-
tors move under and through these symbolic "pillars" of civil life, the space becomes
meditative, encouraging reflection. In this way, the intersecting components combine
to create a sacred and civic atmosphere.
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1 Y ald
Fig. 20. Tristambha Nada - Front Elevation (Source: Author)
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Fig. 21. Tristambha Nada - Human Eye Level View (Source: Authof)

Main Bell Iterations.

The earliest one is the traditional bell in monumental size, which has become a city
landmark. Even though it retains its classical shape and lines, the exaggerated propor-
tions redefine the heritage for a civic setting. The classical finish further increases its
symbolic importance, as the bell ceases to be merely an object and becomes a collective
spatial experience with which one can reflect and hold religious conferences.

Fig. 22. Bell Iteration 1 (Source: Author)
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The bell is made to become a collective voice, a single form of horizontal bands of the
body, by each smaller bell meticulously placed. When the central bell is struck, it is not
alone; rather, it triggers a choir of echoes that represents unity in diversity. It reflects a
cosmic principle found in both Eastern and Western metaphysics, that the macrocosm
(the large bell) and the microcosm [15] (the small bells) are reflections of one another.
This design gives form to the idea that within the one lies the many and within the
many, lies the one.

Fig. 23. Bell Iteration 2 (Source: Author)

This redesigns the conventional form into a fine-grained interwoven geometry and
makes solid metal a source of permeability and pattern. The bell is made of metal, which
creates an illusion, making it look light and luminous and allowing it to play with shad-
ows and light through the filigree-like openings. Instead of containing sound, this bell
emits it graciously and allows light to pass through it as freely as vibration. This inter-
ruption of light, shadow, and resonance transforms the bell into an instrument.

Fig. 24. Bell Iteration 3 (Source: Author)
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Material Selection and Fabrication.

The arch uses internal bracing of mild steel (MS) or structural-grade aluminum where
weight-saving is needed. The structure's stability is provided by a hidden steel truss in
the arch, and the foundations are deep-rooted to withstand asymmetrical winds gener-
ated by the hanging main bell and the veil. Outside, 304/316-grade stainless steel [1]
cladding in satin or matte finish is less glare-producing, self-cleaning, and dust-re-
sistant, and the surface is easy to maintain. TiO, nanocoatings are applied to the surface.
The lotus elements incorporate locally available stone. Jaipur Makrana marble provides
a smooth, semi-transparent finish and is not very porous, which intensifies light effects
and prevents watermarks [16]. Madhya Pradesh glacial stone contributes warmer col-
ors, natural slip resistance, and greater durability, and provides a cheaper alternative to
the stainless-steel arch and a water surround [17].

To enhance the Bell Canopy, pre-curved acrylic rods or fine stainless-steel wires sup-
port it, making it appear invisible. The visual and acoustic warmth of the UV euphonies,
with smaller bells made of polished brass or bronze, is supported by micro hooks and
UV-proof epoxy. Organized in a veil of 700 -800 pieces, the bells react to wind and
light, and create a dynamic and changing sensory experience around the core bell.
The Lotus Pond has nine petals representing purity and cultural heritage [18], with the
space directed towards cardinal and intercardinal axes. Delicately rounded ends attract
visitors and draw them into the building, whereas the faceted stone surfaces reflect day-
light and LED illumination, bringing animation to the shape. A contrast is created be-
tween textured paving and a reflective water plane, which builds on the lotus motif by
combining stone, sky, and structure into a speculative unity.

The Globe uses a stainless-steel mesh globe with a solid-metal world map, with the
Indian landmass highlighted in bronze. The installation stretches a very long arm to the
point that it becomes both an aesthetic feature, consisting of a petal-like assembly be-
tween, and a functional sundial.

Urban Experience and Perception.

The installation is envisioned as a layered urban experience, combining symbolism and
The construction is projected as a superimposed urbanity, as a mixture of symbolism
and cultural flexibility with engineering as a form of poetry. Other inscriptions are writ-
ten in stainless steel on the arch and its thin supports, designed to look like a series of
pillars symbolizing the wisdom of the cosmos, and the concentric base is divided into
chakra-like areas of silence, resonance, echo, and immobility.

The use of multisensory elements enhances individuals' perception and involvement.
There are covert speakers that play low-key melodies in the classical background and
odor planting that creates seasonal and time effects. These non-obtrusive activities stim-
ulate a reflective relationship between the body and the environment.

During the night, ultra-fine stainless-steel suspension cables with integrated micro-
LEDs turn into glowing lines, creating a floating bell impression as they are woven into
the sky. This symbolic fact supports the fact that this installation is not only a successful
piece of construction but also a symbolic act.

Lastly, accessibility and comfort are provided through urban integration. Pedestrian
thresholds, which appear like slowly sloping planes on the ground, mark the entrance
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into a reflective area. The installation is strengthened as both a civic and a communal
cultural space, with peripheral tensile canopies along the outer ring, creating shaded
resting spaces befitting Delhi's climate.

Sustainability and Maintenance.

One of the central arguments for using stainless-steel in NA4D was sustainability. The
installation prioritizes the same through the use of durable and locally sourced materi-
als, ensuring longevity. Energy-efficient features and plantation that supports biodiver-
sity with minimal water demand are incorporated. Unlike conventional materials, which
visibly weather over time at a much faster rate, stainless-steel noticeably reduces
maintenance costs for municipal authorities [2]. The process is simplified through self-
cleaning nano-coatings on metal surfaces, non-slip stone finishes and micro modular
detailing that allows for easy replacement of individual elements, ensuring long-term
resilience.

Cultural Resonance.

Across all versions, the design incorporates practical and poetic innovations: ideas of
inscriptions across arches and supports, chakra-inspired zoning of the plaza, fragrant
native plantings, augmented acoustics for low-wind days and festival adaptability with
temporary lights or décor. All these elements create a unique ecosystem. The choice of
materials is made to ensure they are sustainable, economical, and weather-resistant,
creating a sculpture with minimal environmental impact and lasting appeal.
NAAD, therefore, is not only an act of beautification but also a civic encounter: a strat-
ified, participatory, and changing civic landmark that is both appreciative of the past
and constructive of the cultural city of the future.

5 Discussion

The suggested design versions, Dhwani and NAAD, can help understand how incorpo-
rating stainless steel into the roundabout design can not be limited to space improve-
ment but can also create layered cultural and environmental value. The two installations
show that even in a transitory traffic location, which is a purely strategic location due
to its transit character, urban beautification can make it an unforgettable cultural node
point.

5.1 Medium of Expression

Stainless steel is also tough and not only resistant to pollution, wear, and corrosion, but
also transforms into a reflective, malleable surface that exhibits resonance, thythm, and
light [1] [2]. It is pragmatic and poetic, which explains the choice of material for beau-
tifying roundabouts as an expressive symbol in the urban environment.
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5.2 Urban Experience and Perceptions

The proposals show how the perception of roundabout installations is configured by
movement in the space. In contrast to conventional art in public plazas or parks, these
installations are mostly viewed from moving cars, and shifting perspective is the main
feature of the experience. This is enhanced by stainless steel's reflective nature, which
moves in this way, giving the illusion of speed and movement. The installations, there-
fore, have a kinetic presence even though they are static, giving roundabouts a memo-
rable identity.

5.3  Sustainability and Maintenance

A valuable finding of both projects is that sustainability and longevity of stainless steel
as a material are oriented. The installations confirm assertions by organizations such as
the Indian Stainless Steel Development Association (ISSDA) about the life-cycle ad-
vantages of the mate-material [4]. Minimized maintenance saves the authorities on
budgetary costs, whereas recyclable properties strengthen the case for environmental
responsibility [2]. The projects demonstrate how material innovation can be in har-
mony with the broader interests of sustainable urban development while accounting for
cultural factors.

5.4  Broader Implications for Urban Design

Dhwani and NAAD identify the possibilities of using roundabouts as traffic regulators,
but present them as culturally important landmarks. Combining material, concept, and
context, programs such as these can wed infrastructures and self-identity, providing
moments of significance in the daily traffic. These design installations hint at a new
direction in city design, where practical spaces are transformed by altering the signs of
memory and civic pride of the population.

6 Conclusion

The stainless-steel beautification of roundabouts through the pro-projects of Dhwani
and NAAD proves that material can be integrated to provide durability, sustainability,
and cultural expression to the urban infrastructure. Roundabouts can become not only
a source of control over traffic but also a cultural object, an object of material innova-
tion, alongside the symbolic story and location-based design. The use of stainless steel
enables a deeper execution of the design, as it aligns well with the concept of the circu-
lar economy and is one of the hero materials. Its use of stainless steel aligns with the
Sustainable Development Goals (SDGs), which it proudly supports.

These installations show that dynamic interventions attract more commuters to the
locations, making roundabouts experience-oriented and confirming their experiential
nature as places of identity and civic pride. Stainless-steel also speaks to sustainability
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by decreasing life-cycle expense and expressing environmental stewardship. Its recy-
clability and requirements for minimal maintenance makes it an appropriate material
for use in public art and infrastructure aligning with wider outcomes of sustainable ur-
ban development. In addition, the successful implementation of stainless-steel in
Dhwani and NAAD provides support to suggestions put forth by bodies like the Indian
Stainless-steel Development Association (ISSDA) on the suitability of the material for
Indian cities.

The design proposals utilize stainless-steel as material while posing certain chal-
lenges and limitations. Just like any other material, stainless-steel also has its flaws
which need to be considered duly while designing and execution of projects. These
installations need to be well-designed to avoid glare, over-heating and deterioration of
the surface over time due to harsh climatic conditions of the city. The material also has
high initial fabrication cost and requires skilled labour during manufacturing. Thus, the
material needs to be well-justified in every aspect when used for such installations.

In conclusion, Dhwani and NAAD highlight how stainless-steel can revolutionize the
sustainability, identity and aesthetics of roundabouts and eventually the urban spaces
in Indian cities. They represent a significant step in reframing these junctions as signif-
icant cultural and environmental assets rather just as under-appreciated public infra-
structure.

7 Future Scope

In the future, the contribution of stainless-steel for decoration of urban spaces can move
beyond roundabouts to cover flyovers, medians and pedestrian plazas. It can be used in
different scales and settings, from small-scale interventions to large civic icons. Future
applications may include innovation that enhances visual aspect, modular building
methods that ease up the implementation and interface with renewable energy systems
to enhance both sustainability and visual appeal. Stainless-steel, hence becomes a ma-
terial that accommodates both functional needs and cultural ambitions of expanding
metropolises by incorporating the concept of circular economy.
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