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ABSTRACT

The demand for sustainable, energy-efficient, and durable construction systems has increased significantly in recent decades.
Conventional brick masonry and reinforced cement concrete (RCC) walls, although widely used, often fail to deliver optimum
thermal comfort, sound insulation, and speed of construction. Insulated Concrete Forms (ICFs) represent a modern alternative
that combines structural and insulation benefits into a single system. In this system, hollow blocks or panels made of Expanded
Polystyrene (EPS), also known as Thermocol, are assembled as permanent formwork. Reinforcement is inserted inside, and
concrete is poured into the hollow core, producing a monolithic structural wall with superior thermal and acoustic insulation.
This report presents a comprehensive study of Thermocol (EPS) ICF technology, covering its background, materials,
construction process, structural properties, applications, advantages, limitations, and case studies. A literature review highlights
the successful implementation of ICFs in North America, Europe, and Japan for energy-efficient and disaster-resistant housing.
However, in India, the technology is still in its infancy, with limited awareness and adoption. Supporting data and comparative
analysis suggest that ICFs can reduce construction time by 30—40%, cut energy consumption for heating/cooling by 40—60%,
and significantly improve comfort levels. The report concludes that EPS ICFs provide a viable solution for sustainable urban
development, aligning with initiatives like Smart Cities Mission and green building certification programs. The challenges of
cost and skilled labor can be overcome through policy support, training, and indigenous manufacturing. Hence, Thermocol
Insulated Concrete Forms are an innovative step toward the future of construction.
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INTRODUCTION

The construction industry is one of the largest and most resource-intensive sectors in the world. It not only consumes enormous
quantities of natural resources such as cement, steel, sand, and water but also accounts for nearly 40% of global energy consumption
and greenhouse gas emissions. Traditional methods of construction, although reliable and widely adopted, are increasingly criticized
for their environmental footprint, time-consuming processes, and inability to deliver thermally efficient and sustainable buildings.
In this context, innovative materials and technologies are being explored globally to improve efficiency, speed, and sustainability in
construction practices. Among these, Insulated Concrete Forms (ICFs) have emerged as a promising solution. An ICF system
consists of modular units-usually made from expanded polystyrene (EPS), commonly known as Thermocol-that serve as permanent
formwork for reinforced concrete. After interlocking these hollow EPS blocks in the shape of walls, reinforced concrete is poured
inside, creating a monolithic wall system that combines structural strength with continuous insulation.

LITERATURE REVIEW

The concept of Insulated Concrete Forms (ICFS) originated in Europe in the late 1940s, when the demand for rapid housing after
World War II encouraged the development of innovative methods that could speed up construction without compromising durability.
Researchers and builders explored the use of lightweight insulating materials such as expanded polystyrene (EPS) as stay-in-place
formwork for reinforced concrete. By the 1960s and 1970s, ICF systems began to spread across Europe and North America, where
they were quickly recognized for for their energy efficiency and thermal insulation benefits. The U.S. Department of Energy
(DOE) has conducted multiple studies on ICF homes, concluding that they offer up to 30-40% reduction in heating and cooling
costs compared to wood-frame or brick masonry houses. In India, the adoption of ICF systems is relatively new but steadily gaining
attention due to the country's rapid urbanization and growing housing deficit. Most Indian construction still relies heavily on burnt
clay bricks and concrete block masonry, which have high energy and resource consumption. The Bureau of Energy Efficiency
(BEE) and the Indian Green Building Council (IGBC) have begun. Promoting technologies that reduce operational energy demands
in buildings. Pilot projects using ICF systems have been executed in cities like Bangalore, Hyderabad, and Pune, mostly for green
residential housing and commercial complexes.
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METHODOLOGY/DESIGN

The seminar study is primarily literature- based, drawing from books, journals, research papers, government standards, and
authenticated online sources. The methodology includes: Reviewing global and Indian research papers on ICFs. Collecting data on
EPS properties and performance.

Types of ICF Systems
i. Block Type: Small modular blocks for residential use.
il. Panel Type: Large panels for faster assembly in commercial buildings.
iil. Plank/Waffle Type: Reduced concrete use, suitable for non-load-bearing walls.
Table-1: Structural Performance of ICF Walls vs. Conventional Walls

Parameter ICF Wall | Brick Masonry | RCC Frame
Compressive Strength (MPa) 20-30 5-10 25-30
Flexural Strength (MPa) 3-5 1-2 3-4
Seismic Resistance Excellent | Poor Good
Thermal Insulation (U-value W/m?K) | 0.25-0.35 | 1.2-1.5 1.0-1.2
Acoustic Reduction (dB) 50-55 30-35 40-45

Thermal and Acoustic Properties
Thermal Resistance:
i. EPS thickness: 50-75 mm per side.
ii. Core concrete: 100-150 mm
Acoustic Insulation:
i. EPS + concrete provides STC 50-55 dB.
ii. Reduces external noise effectively

Concree

Insulating Foam

- Steel
Reinforoement

1
-
L
!/‘
-
'
Insulating Foam e
Advantages and Disadvantages Technical Advantages
i. High Structural Strength: The concrete core provides excellent compressive and tensile strength, while EPS provides
continuous insulation. Walls can resist seismic and wind loads better than conventional masonry.
il. Thermal Insulation: EPS significantly reduces heat transfer, resulting in U-values as low as 0.25-0.35 W/m?K, which
lowers energy consumption for heating and cooling
iii. Higher Initial Cost: The upfront construction cost is 5-10% higher than traditional masonry walls due to EPS material and
formwork.

Specialized Labor Required

Workers need training for proper alignment, reinforcement placement, and concrete pouring. Unskilled handling can lead to voids
or misalignment.

CONCLUSION

The seminar on Thermocol (EPS) Insulated Concrete Forms (ICFs) highlights a modem, sustainable building system that
combines strength, insulation, and energy efficiency. ICF walls integrate reinforced concrete with EPS insulation, offering high
compressive and flexural strength along with superior resistance to earthquakes and wind loads. They provide excellent thermal and
sound insulation, reducing energy use and improving indoor comfort. With fire-retardant additives, ICFS ensure 2-4 hours of fire
resistance. Environmentally, they lower CO» emissions by up to 50% and support recycling, promoting sustainable construction.
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