gt A2
¢ TISREM 3

Volume: 09 Issue: 11 | Nov - 2025

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

SJIF Rating: 8.586 ISSN: 2582-3930

Eco-Brutalism: A Climate Responsive Approach to Architecture in India

Ahtesham Umair khan 'Ar. Thoudam Sudha Devi?

IStudent, Amity School of Architecture and Planning, Amity University Chhattisgarh
2Assistant Professor, Amity School of Architecture and Planning, Amity University Chhattisgarh

kokok

Abstract

characterized by its raw aesthetic, monumental massing, and
honest expression of materials—primarily reinforced
concrete—has a profound and complex history in post-
independence India. Originally symbolizing modernity,
strength, and a break from colonial ornamentation, traditional

The architectural paradigm of Brutalism,

Brutalism has faced contemporary scrutiny regarding its
environmental footprint, particularly the high embodied carbon
of cement and the thermal performance of exposed mass in
tropical climates. This dissertation investigates the emergence
of "Eco-Brutalism," a critical evolution that harmonizes the
structural robustness and material honesty of Brutalism with
ecological sensitivity. By analysing functional strategies
(passive cooling, thermal mass optimization), material
innovations (Limestone Calcined Clay Cement - LC3, fly ash
composites, basalt-concrete hybridization), and bio-climatic
integration (living facades, modern jaalis), this research
establishes Eco-Brutalism not merely as an aesthetic revival but
as a viable, high-performance climate-responsive strategy for
the Indian subcontinent. Through quantitative analysis of
thermal performance, embodied energy comparisons, and
detailed case studies ranging from the heritage of Le Corbusier
and B.V. Doshi to contemporary residential innovations by
Spasm Design and The Grid Architects, this report provides a
comprehensive framework for implementing Eco-Brutalist
principles in India’s diverse composite, hot-dry, and warm-
humid climatic zones, with a specific implementation focus on
the Chhattisgarh region.

Key Words: Eco-Brutalism, Climate Responsive Architecture,
Thermal Mass, Low-Carbon Concrete, Acoustic Attenuation,
Passive Design

1.INTRODUCTION

1.1 Defining the Paradigm Shift

Brutalism, etymologically derived from the French term béfon
brut meaning "raw concrete,” emerged in the mid-20th century
as a bold architectural reaction against the frivolity of
ornamentation. It championed an ethic of truth: the structure
should be the finish, and the material should speak for itself. In
the Indian context, this movement was not merely a stylistic
import but a political instrument. Spearheaded by visionaries like
Le Corbusier in Chandigarh and Louis Kahn in Ahmedabad,
concrete became the medium for forging the identity of a
modern, secular, and industrializing nation, free from the
shackles of colonial architectural traditions.

However, the 21st century presents a new set of existential
challenges that the original Brutalists could not have fully
anticipated: the climate crisis and the imperative of
sustainability. Traditional concrete construction is a significant
contributor to global carbon dioxide emissions, and the stark,
uninsulated surfaces of Brutalist structures often struggle against
the intense solar ingress of the Indian tropics, leading to high
operational energy costs for cooling.

Eco-Brutalism represents a critical pivot in this architectural
lineage. It is defined in this research not as a negation of
concrete, but as its ecological reinterpretation. It fuses the
monumental characteristics of Brutalism—geometric forms,
exposed materials, and structural clarity—with advanced green
design principles. Unlike the superficial "greenwashing" of
buildings, Eco-Brutalism in the Indian context demands a
systemic integration where the heavy thermal mass of concrete is
utilized strategically to moderate indoor temperatures (thermal
lag), while the harshness of the material is softened and shaded
by vegetation, perforation, and bio-climatic skins. It is an
architecture that acknowledges the permanence of concrete while
striving for a  symbiotic  relationship  with  the
environment. (Wikipedia)

1.2 The Indian Context: Necessity of Evolution

India’s construction sector stands at a precarious crossroads.
With the nation's building stock expected to double by 2060, the
reliance on concrete is inevitable due to its durability, economic
viability, and the sheer scale of urbanization required. However,
the cement industry contributes significantly to global
greenhouse gas emissions, and India is already witnessing the
severe impacts of climate change, including lethal heatwaves and
erratic monsoons.

The relevance of Eco-Brutalism lies in its potential to bridge the
gap between the socio-economic need for durable infrastructure
and the environmental imperative for low-carbon performance.
By adopting "green concrete" technologies—such as LC3 and fly
ash blends—and revitalizing vernacular cooling strategies within
a modern framework, the style addresses the heat island effect
and resource consumption. Furthermore, the climatic diversity of
India—ranging from the arid heat of Rajasthan to the humidity
of Kerala and the composite extremes of the Indo-Gangetic
plain—presents a unique engineering challenge. Traditional
concrete buildings often suffer from massive heat gain in
summer and fungal staining during monsoons. Eco-Brutalism
proposes a solution through "living" facades and "breathing"
skins, shifting the role of the building envelope from a static
barrier to a dynamic filter that interacts with the
microclimate. (How brutalism took over Indian campuses and
why it makes How brutalism took over Indian campuses and
why it makes sense) (FOUNDATION) (Chunduri)

© 2025, IJSREM | https://ijsrem.com

DOI: 10.55041/IJSREM54725 |

Page 1


https://ijsrem.com/

gt A2
¢ TISREM 3

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

Volume: 09 Issue: 11 | Nov - 2025

SJIF Rating: 8.586 ISSN: 2582-3930

1.3 Research Aim and Objectives

This paper aims to investigate and establish Eco-Brutalism as a
sustainable design approach by exploring its application in
creating climate-responsive architecture in India, with a specific
focus on the context of Composite Climate.

Objectives:
1. Historical Contextualization:

To trace the lineage of Brutalism in India and its transformation
into Eco-Brutalism, identifying the drivers of this shift.

2. Climatic Analysis:

To analyse the specific thermal challenges of India’s climatic
zones (Composite, Hot-Dry, Warm-Humid) and how exposed
mass structures interact with these conditions.

3. Material Innovation:

To evaluate the performance of low-carbon concrete alternatives
(LC3, Fly Ash, GGBS) and local material hybridization
(Laterite, Stone) in reducing embodied energy.

4. Strategy Evaluation:

To analyse functional and aesthetic strategies—such as the
modern Jaali, vertical gardens, and shading devices—for their
quantitative impact on thermal comfort and energy efficiency.

5. Framework Development:

To propose a design guideline for implementing Eco-Brutalism
in the tropical climate of Chhattisgarh, synthesizing vernacular
wisdom with modern engineering.

2. LITERATURE STUDY

The transition from traditional Brutalism to Eco-Brutalism relies
on a triad of core strategies:

Function-Based (Passive Design), Material-Based
(Decarbonization), and  Aesthetic-Ecological  Integration
(Biophilia).

2.1 Function-Based Strategies: Passive Design Integration

In the Indian context, function must precede form to ensure
thermal comfort. Eco-Brutalism leverages the inherent physical
properties of mass to combat the extremes of the climate.

2.1.1 Thermal Mass and Time Lag
The fundamental physics behind Eco-Brutalism lies in the high
volumetric heat capacity of concrete. This property allows the
structure to absorb heat during the day and release it at night, a
phenomenon known as thermal lag. (Kamal.)
. In composite climates like New Delhi or
Raipur, a 250mm thick concrete wall provides a
thermal time lag of approximately 6.9 hours.
. This delay is crucial. It ensures that the peak
outdoor temperature (typically around 2:00 PM) does
not reach the interior until the evening (around 9:00
PM), when outdoor temperatures have dropped.
. Eco-Brutalism optimizes this by ensuring that
this stored heat is purged at night through cross-
ventilation or night-flush cooling, preventing it from
re-radiating into the living space. This contrasts with

traditional Western Brutalism, which often relied on
HVAC systems to manage internal loads. (Karwaan)
(Chunduri)
2.1.2 The Courtyard Effect and Stack Ventilation
Drawing from vernacular Indian architecture, Eco-Brutalist
structures often organize heavy brutalist volumes around central
green courtyards. This is not merely aesthetic; it induces stack
ventilation. As the concrete surfaces in the courtyard heat up, air
rises, creating a low-pressure zone that draws cool air from the
surrounding shaded spaces or earth-cooled tunnels.!* This
integration of "voids" into the "solids" of Brutalism is a key
differentiator in the eco-approach.

2.1.3 Strategic Shading and Orientation

Western Brutalism often featured sheer glass or flat facades that
are disastrous in the tropics. Indian Eco-Brutalism employs deep
recesses, cantilevered overhangs, and concrete louvers (brise-
soleil) to block direct solar radiation while admitting daylight.
Simulation studies indicate that optimal shading devices can
reduce cooling loads by up to 20% in Indian tropical climates.
The orientation is strictly controlled, with massive concrete walls
often placed on the East and West to block low-angle sun, while
North and South facades remain open and permeable.

2.2 Material-Based Strategies: Decarbonizing the Mass

The most significant criticism of Brutalism is the high embodied
energy of cement. Eco-Brutalism addresses this through radical
material substitution and hybridization.

2.2.1 The LC3 Revolution

The introduction of Limestone Calcined Clay Cement (LC3) is
a pivotal development for Eco-Brutalism in India. LC3 replaces
the energy-intensive clinker with a blend of calcined clay (often
low-grade China clay available in India) and limestone.

. Impact: This substitution reduces CO2

emissions by up to 40% compared to Ordinary Portland

Cement (OPC) without compromising compressive

strength.

. Relevance: India is pioneering this
technology, with projects like the Noida International
Airport and Lodha Palava infrastructure utilizing LC3
at scale, proving its viability for monumental

architecture. (CEMENT) (LC3) (Pioneers)

2.2.2 Industrial Symbiosis: Fly Ash and GGBS
India produces massive amounts of Fly Ash from its thermal
power plants. Utilizing this in "Green Concrete" not only solves

a waste disposal issue but also improves the thermal
performance of the concrete.
. Thermal Performance: Research indicates

that Fly Ash concrete has lower thermal conductivity
than pure cement concrete due to the lower density of
fly ash particles and increased porosity. This enhances
the insulating properties of the wall, making it more
suitable for hot climates.
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. Embodied Energy: High-volume fly ash
concrete significantly lowers the embodied energy of
the structure, aligning the "brute" force of the material
with an "eco" footprint.

2.2.3 Hybridization with Vernacular Materials

Contemporary projects in India are increasingly blending
exposed concrete with local stone (e.g., Laterite, Kota stone,
Basalt). This reduces the total volume of cement required and
integrates the building into the geological context. Laterite,
prevalent in Chhattisgarh and coastal India, has a lower thermal
conductivity (approx. 0.388 W/mK) compared to dense concrete
(1.5 W/mK), offering superior thermal performance when used
as an infill in a concrete frame.

2.3 Facade & Aesthetic Strategies: Biotic Integration
Eco-Brutalism softens the "brutal" aesthetic through the
deliberate inclusion of nature, turning the building into a
landscape.
. The Living Facade: Rather than
concrete walls, Eco-Brutalist structures utilize planter
boxes, creepers, and vertical gardens as integral skins.
This vegetation absorbs solar radiation, lowers surface
temperatures through evapotranspiration, and filters
pollutants.* In the Indian context, this requires careful
detailing to prevent root damage and moisture ingress.
(Chunduri)
. The Modern Jaali: The traditional Jaali
(lattice screen) is reimagined in reinforced concrete or
ferrocement. These perforated screens reduce solar
ingress by 50-70% while maintaining airflow and
daylight, creating intricate shadow patterns that change
with the sun and reducing the reliance on artificial

static

cooling.

2.4 Climatic and Contextual Analysis of India

To establish Eco-Brutalism as a valid approach, one must
analyse its performance across India’s primary climatic zones. A
"one-size-fits-all" concrete box is destined to fail; the mass must
respond to the specific thermal dynamics of the region.

2.4.1 Composite Climate (New Delhi, Chhattisgarh, Punjab)
. Characteristics: This zone
extreme heat in summer (temperatures up to 45°C),
cold winters (down to 3-5°C), and a distinct humid
monsoon season.

experiences

. Eco-Brutalist Response: High thermal mass
is beneficial here to dampen diurnal temperature
swings. However, exposed concrete roofs can become
heat traps in summer.
. Design Strategy:
o Roofing: Double-roofing systems (as
pioneered by Le Corbusier in the Chandigarh
High Court) or green roofs are essential to
prevent heat gain from the top.?

o Walls: Walls require insulation or
cavity construction. Using Fly Ash bricks or
composite concrete blocks reduces thermal
conductivity.

o Planning: The "Tube House"
concept or courtyard planning is vital to retain
cool air and protect against hot winds (loo).

2.4.2 Warm-Humid Climate (Mumbai, Chennai, Kerala,
Coastal Areas)
. Characteristics: High humidity (>70%),
moderate temperatures (25-35°C), and heavy rainfall.
Diurnal temperature variation is low, meaning nights do
not cool down significantly.
. Eco-Brutalist Response: Thermal mass is /ess
effective here because the heat stored during the day
cannot easily be purged at night due to high ambient
night temperatures. The primary need is ventilation and
rain protection.

. Design Strategy:
o Form: Open plans, narrow floor
plates to maximize cross-ventilation.
o Envelope: The "Breathing Wall"

concept is most effective here. Use of concrete
louvers, Jaalis, and large operable windows
protected by deep overhangs.

o Weathering Challenge: Exposed
concrete in this zone is highly prone to
carbonation and algae/fungal growth due to
moisture. Use of water-repellent coatings
(silane-siloxane) or self-cleaning
photocatalytic concrete is recommended to
maintain the aesthetic and structural integrity.
(Karwaan)

2.4.3 Hot-Dry Climate (Rajasthan, Gujarat, parts of Deccan
Plateau)
. Characteristics: Very high day temperatures,
cool nights, low humidity. High solar radiation.
. Eco-Brutalist Response: This is the ideal
climate for high thermal mass construction. The time
lag effect works perfectly to store daytime heat and
release it to the cool night sky (or keep the interior cool

during the day).

. Design Strategy:
o Envelope: Thick concrete or stone
walls with small, recessed openings to

minimize direct gain.

o Features: Integration of water bodies
(evaporative cooling) within concrete plazas or
courtyards. Deep shading is non-negotiable.
(Karwaan) (Girish Visvanathan)
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2.5 Material Innovation: The Backbone of Sustainable
Brutalism

The transition from Brutalism to Eco-Brutalism is fundamentally
a material science evolution. Standard Reinforced Cement
Concrete (RCC) is energy-intensive and has poor insulating
properties compared to modern alternatives. This section
quantifies the alternatives available in the Indian market.

Table -1: Thermal and Embodied Energy Comparison of Wall
Materials in India (house)

Material |[ThErmal 30\3111‘:: Embodied ||[Embodied
Assembly Conductivity wall) Energy Carbon
k ‘K MJ/k k 2/k
(k) (W/m-K) (W/m*K) MJ/kg)  ||(kgCO2/kg)
Standard
1.08 - 1.32
RCC 1.50-1.70 ~3.22 36 3708 3 0.13-0.20
(M25)
Fired
Clay 0.60-1.12 ~2.82 36 37'00 - 425 0.24-0.27
Brick
zlzlncriseh 0.72-0.9022 ||~1.80 0.80-0.90((0.09-0.11
AAC 2.00 - 3.50
16-0.243 |~0.78 % .05-0.
Blocks 0.16-0 0.78 (per ) 0.05-0.08
Laterite < 0.50
0.38-0.502* ||~1.20 <0.05
Stone (Local)
- ~0.08 (40%
L 1
Cfr?crete Like OPC ?;;ncl w0 0707 |lless  than
OPC)
Data Synthesis & Implications:
. Insulation Superiority: AAC blocks and

Laterite stone significantly outperform dense RCC in
terms of insulation (lower U-value). An Eco-Brutalist
approach in Chhattisgarh should therefore prioritize
Composite Masonry (Concrete Frame + Laterite Infill)
rather than monolithic concrete walls. This combination
exploits the structural strength of concrete and the
thermal resistance of laterite.

. Carbon Efficiency: LC3 cement is the critical
enabler for "guilt-free" concrete. With a carbon
footprint ~40% lower than OPC, it allows for the
continued use of exposed concrete aesthetics while
meeting sustainability goals. The deployment of LC3 in
high-profile infrastructure projects signals that the

supply chain in India is maturing to support
architectural applications.
. Fly Ash Synergy: Fly ash concrete not only

utilizes industrial waste but also exhibits lower thermal
conductivity than pure cement concrete. This is due to
the spherical nature of fly ash particles which improve
packing density while the material itself is less
conductive than clinker. (Vinaya Krishna D Kunthe)
(D.P. Bentz) (B. Kossi Imbga) (house)

2.6 Construction Economics: Cost vs. Benefit

A critical barrier to Eco-Brutalism is the perceived cost.
J Structural Cost: Exposed concrete requires
higher quality formwork (shuttering) and skilled labour
to achieve a flawless finish. This can increase the
structural cost by 10-15% compared to standard
brickwork that will be plastered over.
. Lifecycle Cost: However, the elimination of
internal and external plastering, as well as the recurring
cost of painting (every 3-5 years),
significantly lower lifecycle maintenance costs.

results in

. Material Savings: Using Fly Ash bricks or
AAC blocks can reduce the dead load of the building,
leading to savings in the steel reinforcement and
foundation costs. (design, 2011)

2.7. Design Strategies: From Theory to Practice
Eco-Brutalism requires specific architectural
function effectively in India. It is not just about "using concrete,"
but about sow the concrete is shaped to manipulate light, air, and

heat.

detailing to

2.7.1 The "Breathing' Skin: Concrete Jaalis
The reintroduction of the Jaali in concrete is a hallmark of
Indian Eco-Brutalism. It transforms the solid wall into a filter.

studies
daylight metrics (Spatial Daylight Autonomy - sDA and
Annual Sunlight Exposure - ASE) demonstrate that a
concrete Jaali with a depth of 100mm and a void ratio
of 30-50% creates an optimal balance. It effectively
blocks direct solar radiation (reducing cooling load)
while maintaining daylight levels above 300 lux for
50% of the floor area.

. Aesthetic: Visually, it breaks the monotony of
the brutalist facade, adding a layer of intricate texture
and depth that changes with the sun's angle, referencing

. Performance: Simulation using

Islamic and Mughal heritage in a modern material.
(Afshan Rehman)

2.7.2 Vertical Greenery and Planter Integration

Integrating plants directly into the concrete facade (as
popularized by Milan's Bosco Verticale) presents specific
challenges in India due to the intense monsoon and high
evaporation rates.
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. The Indian Challenge: Direct root
penetration can crack concrete (carbonation cracks),
and maintaining greenery requires significant water,
which can be unsustainable in water-stressed cities.

. The Eco-Brutalist Solution: Use of high-
density concrete (M40+) with integral waterproofing or,
more effectively, modular planter systems (felt or box
systems) that are defached from the structural wall to
create an air gap.

. Impact: A vegetated concrete wall can reduce
the exterior surface temperature by up to 20°C and the
interior ambient temperature by 2-4°C through
evaporative cooling and shading. This transforms the
concrete from a heat sink into a cooling device.

2.7.3 Structural Shading and the "Refuge" Concept

Deep cantilevered concrete overhangs are essential in the

tropics.
. Mechanism: In the "House Cast in Liquid
Stone" at Khopoli, the architects utilized the local
basalt-concrete mix to create heavy overhangs. These
protect the interior from torrential monsoon rain while
framing views.
. Psychology: This creates a sense of
"refuge"—a core tenant of tropical architecture where
the building protects the inhabitant from the harsh
elements while remaining open to the breeze. (Aditya
Divyadarshi)

3. CASE STUDY

This section analyses key projects to extract lessons for
contemporary application, moving from historical mastery to
modern innovation.
3.1 Historical Anchor: IIM Bangalore (B.V. Doshi)
. Concept: "Campus as a City." Doshi blended
Brutalist concrete forms with traditional Indian spatial
organizations (courtyards, corridors).
. Eco-Brutalist Features:
. Greening: The buildings are
famously covered in creepers (Ficus pumila),
which soften the harsh grey stone/concrete
and significantly cool the building skin
through evapotranspiration.
. Materiality: Local grey granite stone
masonry is used alongside exposed concrete.
This reduces the embodied energy compared
to an all-concrete structure and provides
immense thermal mass.

3.2 Contemporary Residential: Beton Brut, Ahmedabad

(The Grid Architects)
. Context: Hot-Dry climate of Gujarat.
. Design: A monolithic exposed concrete

structure inspired by the Indian "pallu" (the shielding
drape of a sari).
. Climate Response:
. Deep Overhangs: The form is
sculpted to protect southwest-facing glazing
from the harsh afternoon sun.
. Visual vs. Thermal: While visually
heavy, the structure incorporates terraces and
green pockets at various levels to reduce the
heat island effect.
. Interiors: Board-formed  concrete
walls (imprinted with wood grain) reduce the
need for paint and plaster, lowering
maintenance and VOC emissions.
. Lesson: "Neo-Brutalism" can be warm and
emotive through texture (board-forming) and strategic
shading that prioritizes thermal comfort over pure
geometry. (Archdaily, 2022)

3.3 Material Innovation: House Cast in Liquid Stone,

Khopoli (Spasm Design)
. Context: Rocky basalt outcrop in the Western
Ghats; high rainfall.
. Innovation: The architects developed a

custom concrete mix using crushed basalt rock and
sand from the site itself. This effectively turned the
building into an extension of the cliff ("accretion™).

. Sustainability: This  drastically  reduced
material transport emissions. The dark colour of the
basalt concrete camouflages the building in the
landscape, merging architecture with geology.

. Performance: The thick concrete walls
provide the necessary thermal lag for the region's
variable climate, keeping it cools during the day and
warm during cool nights. (design, 2011)

3.4 Vertical Forest Adaptation: Mana Foresta, Bangalore

. Concept: India's first vertical forest tower.

. Adaptation: Use of balcony planters with
automated drip irrigation systems.

. Challenge: High maintenance costs and
significant water requirements for the vegetation.

. Insight: While aesthetically aligned with Eco-

Brutalism, the high operational energy for water
pumping and maintenance challenges its "Eco" status
compared to passive strategies like those used in [IM-
B. It highlights the need for passive greening (hardy
local creepers) overactive greening (manicured vertical
gardens) in the Indian context. (Projects)

. Passive Design: A network of semi-
open corridors (pergolas) controls sunlight,
creating a '"bazaar-like" atmosphere that
remains thermally comfortable without air
conditioning, creating a microclimate that is
often degrees cooler than the city outside.

. Lesson: Brutalism in India must be porous,

shaded, and intertwined with landscape to be

sustainable. (jayamithra, 2021)

4. FINDINGS (SYNTHESIS FROM LITERATURE)

4.1 Energy Efficiency Comparison
A comparative analysis of energy performance between a

conventional RCC building (glass/thin walls) and an Eco-
Brutalist prototype (incorporating shading, thermal mass, and
vegetation) in an Indian composite climate reveals significant
savings.
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Table -2: Simulated Energy Savings in Indian Composite

Climate
Conventional |[Eco-Brutalist Savin /
Parameter ||Building (Shaded/Green hiv ro%/ semen ¢
(Glass/RCC) |[Concrete) p
- 21 |l —6£00
wall  Uf2s - 30|78 12 WK -60%
Value W/m2K (using Reduction in
AAC/composite) ||Heat Gain
_ 0
Window Unshaded /Concrete 15 . 20%
Shadin, Internal Overhangs / Jaalis Cooling Load
£ Blinds £ Reduction
Roof 60°C - 70°C|[35°C - 4OC25 _30°C
Surface (Summer (Green/Cool Reduction
Temp peak) Roof)
Indoor 2°C 1o -4oc||improved
Temp Dro Reference (Passive Cooling) Thermal
p P &) l\comfort
- 0,
Operational [|150 - 200{[100 - 140 %gtal Enzrog/;
2 2
Energy kWh/m?*/yr kWh/m*yr Saving
Analysis:
. The data suggests that the Eco-Brutalist

approach, primarily through envelope optimization
(shading + thermal mass), provides a passive cooling
benefit that mechanically cooled buildings struggle to
match efficiently. The integration of a green roof alone
can lower indoor temperatures by up to 4°C,
significantly reducing the load on air conditioning
systems.

5. DISCUSSIONS/IMPLEMENTATIONS

Based on the research, the following specific
framework is proposed for implementing Eco-
Brutalism in the Chhattisgarh region, targeting its
specific composite/tropical climate.

5.1 Material Palette

1. Primary Structure: Reinforced Concrete
using LC3 or PPC (Fly Ash blended) cement. This
utilizes the industrial waste from the region's power
plants.

2. Infill/Cladding: Locally sourced Red Laterite
Stone or Fly Ash Bricks. Laterite should be used for
external walls due to its superior thermal insulation and
weathering properties.

3. Finishes: Exposed form-finished concrete
contrasting with rough, hand-dressed stone textures.
Elimination of plaster/paint to reduce maintenance.

5.2 Design Guidelines

1. Form: Compact geometric massing to reduce
the surface-area-to-volume ratio, minimizing solar heat
gain.

2. Roof: Inverted beam roofs filled with cinder
(insulation) or a fully accessible Green Roof to insulate
against the relentless top-down sun of Central India.

3. Facade: Deep recessed windows (minimum
600mm depth) or the use of concrete Jaalis on South
and West facades to filter the harsh afternoon light.

4, Ventilation: Organization around a central

courtyard which acts as a heat sink and ventilation
shaft.

5.3 Vegetation Strategy

. Use of indigenous, drought-resistant creepers
(e.g., Vernoniaelaeagnifolia or Curtain Creeper) on
integrated concrete trellis systems. This provides a
"sacrificial layer" of leaves that absorbs the sun's heat
before it hits the building mass. (ORF)

6. CHALLENGES AND CRITICAL

REVIEW
. 6.1 The Weathering Issue
. Exposed concrete in India ages differently

than in Europe. The "patina" often manifests as black
Mold streaks due to high humidity and pollution.

. Mitigation: Proper  detailing is  non-
negotiable. Architectural detailing must include drip
moulds (grooves) to channel water away from the face.
The use of clear, silicone-based water repellents is
recommended to allow the concrete to "breathe" while
repelling liquid water, preventing fungal growth.

o 6.2 The Heat Island Debate

J Massive concrete structures can store heat and
release it at night, exacerbating the Urban Heat Island
(UHI) effect.

. Counter-Strategy: Eco-

Brutalism must integrate vegetation. A concrete wall
covered in creepers does not re-radiate heat the way a
bare wall does. The "Eco" prefix is mandatory;
without the biological layer, it is just Brutalism,
which is thermally problematic in dense urban
areas.

7. CONCLUSION

Eco-Brutalism in India is not merely a stylistic
revival; it is a necessary evolution of a material
culture that defines the nation's modern history.
By shifting from "Concrete as Conqueror" to
"Concrete as Container for Nature," this approach
addresses the urgent imperatives of climate change
while respecting the socio-economic reality of India's
construction capabilities.

The research demonstrates that when reinforced
concrete is combined with passive cooling strategies
(shading, ventilation), low-carbon additives (Fly Ash,
LC3), and biological integration (green facades), it
transforms from a climate-offender to a climate-
responder. Case studies like IIM Bangalore and the
House in Khopoli prove that concrete structures can be
thermally comfortable, aesthetically profound, and
ecologically sensitive.
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For regions like Chhattisgarh, Eco-Brutalism offers a
robust architectural vocabulary that honors local
craftsmanship (stone masonry) while providing the
durability and thermal performance required for a
tropical climate. Ultimately, the role of Eco-Brutalism
is to prove that architecture can be heavy in presence
but light on the planet.

8. FUTURE RESEARCH SCOPE

8.1. Advanced Material Testing: Bio-Concrete and Self-
Healing

Systems Current research largely focuses on passive design and
low-carbon cements (LC3/Fly Ash). A critical future scope lies
in the integration of Bio-Concrete (concrete embedded with
bacteria like Bacillus subtilis). Research is needed to quantify
how self-healing bio-concrete performs in the Indian monsoon
context, specifically regarding its ability to seal cracks that lead
to reinforcement corrosion, thereby extending the lifespan of
exposed Brutalist structures without chemical coatings.

8.2. Quantification of Microclimatic Impact

While individual building performance is well-documented,
there is a lack of data on the neighbourhood-scale impact of
Eco-Brutalism. Future research should simulate how a cluster of
Eco-Brutalist buildings (with green facades and high thermal
mass) affects the Urban Heat Island (UHI) effect in dense
Indian cities compared to glass-facade clusters. This would
move the discourse from "sustainable buildings" to "sustainable
urbanism."

8.3. Retrofitting Framework for Brutalist Heritage

India possesses a vast stock of mid-20th-century Brutalist
heritage (e.g., Chandigarh Capitol Complex, various
institutional buildings in Delhi/Ahmedabad) that is energy
inefficient. Research is required to develop a specific "Eco-
Retrofitting Protocol"” that allows for the thermal upgrading of
these heritage structures (e.g., adding insulation, green roofs, or
high-performance glazing) without compromising their
aesthetic integrity or historical value.
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