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ABSTRACT:  

Due to industrialization construction assiduity has grown up extensively with this there's increase in demand of construction accoutrements . For sustainable 

development there's need of exercising indispensable accoutrements in construction and application of waste material is veritably important aspect of sustainability. 

Due to wide operation of Polyurethane froth, a large number of polyurethane wastes are produced. Polyurethane froth has parcels like sound sequestration, high 

thermal conductivity, and featherlight. Due these parcels we can use it into concrete as a partial relief for fine total which also gives one environmental friendly 

disposal system for polyurethane froth. 

This paper highlights the study of parcels similar as compressive strength and tensile strength of Polyurethane Froth grounded concrete which is compared with 

conventional concrete. 
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Introduction: 

Due to industrialization colorful environmental issues similar as global warming, water pollution, air pollution, marine pollution, soil pollution etc. are 

adding day by day and the measures need to be taken to help them.However, it can minimize environmental impacts as well as reduces cost of design, If 

we turn to sustainable constructions. 

In Civil engineering, due to urbanization the demand for construction material increases, with the increase in demand there's a strong need to use 

indispensable accoutrements for sustainable development still the effective operation of waste is important aspect of sustainable structures. The structure 

construction assiduity produces the second largest quantum of obliteration waste and hothouse feasts about 35- 40. The effective application of locally 

available waste accoutrements has great significance in sustainable structure construction. In recent once times, the colorful accoutrements similar as 

cover ash, coconut shell, ceramic dust, sword scrap, thermocol, polyurethane froth etc. were used as indispensable smart accoutrements in construction. 

Innovative Use of Thermocol and Sponge in Environmentally Sustainable Concrete 

The use of alternative fine aggregate materials like Thermocol and Sponge in green concrete represents a sustainable approach to construction. Green 

concrete aims to reduce environmental impact by incorporating eco-friendly or waste materials in place of traditional resources. Tharmaco and Spang, 

which may be industrial by-products or naturally occurring alternatives, can potentially reduce the need for natural river sand, lower carbon emissions, 

and promote waste reuse. By integrating these materials as fine aggregates, green concrete not only maintains structural performance but also contributes 

to sustainable development in the construction industry. 

Methodology: 

This study investigates the parcels of modified concrete cells prepared using a combination of traditional and feather light accoutrements . The primary 

ingredients include cement, beach, coarse total, and water, which form the base of conventional concrete. To enhance the performance and sustainability 

of the blend, expanded polystyrene( EPS) and polyurethane froth were incorporated as partial reserves or complements. 

Cement, as the binding agent, plays a pivotal part in the hydration process and the development of mechanical strength. Beach and coarse aggregate act 

as fine and coarse paddings, independently, contributing to the bulk and compressive strength of the blend. Water is essential for initiating hydration and 

icing plasticity of the fresh blend. 

http://www.ijrpr.com/
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Its addition aims to reduce the overall weight of the concrete and ameliorate its thermal sequestration characteristics. Polyurethane froth, known for its 

excellent thermal resistance and low thermal conductivity, is introduced to further enhance the sequestration parcels and explore its comity within 

cementitious systems. 

The combination of these accoutrements is anticipated to affect in a feather light concrete blend with implicit operations innon-structural rudiments, 

energy-effective structures, and sustainable construction. The set cells serve as samples to estimate mechanical parcels, plasticity, and thermal geste of 

the modified concrete. 

Research Methodology: 

Step 1: Collect the Waste Polystyrene. 

Step 2: Further collection of data of this Waste Polystyrene such as density, specific gravity, water absorption etc. 

Step 3: Waste Polystyrene with different proportion added to concrete mix design for M 20 of concrete and different elements like cube, cylinders and 

beams of this concrete to be casted. 

Step 4: Different Tests will carried out on casted elements and test results compared with conventional concrete. 

Step 5: Conclusion 

Materials Used: 

This study investigates the properties of modified concrete cubes prepared using a combination of traditional and lightweight materials. The primary 

constituents include cement, sand, coarse aggregate, and water, which form the basis of conventional concrete. To enhance the performance and 

sustainability of the mix, expanded polystyrene (EPS) and polyurethane foam were incorporated as partial replacements or additives. 

Cement, as the binding agent, plays a crucial role in the hydration process and the development of mechanical strength. Sand and coarse aggregate act as 

fine and coarse fillers, respectively, contributing to the bulk and compressive strength of the mix. Water is essential for initiating hydration and ensuring 

workability of the fresh mix. 

Its inclusion aims to reduce the overall weight of the concrete and improve its thermal insulation characteristics. Polyurethane foam, known for its 

excellent thermal resistance and low thermal conductivity, is introduced to further enhance the insulation properties and explore its compatibility within 

cementitious systems. 

The combination of these materials is expected to result in a lightweight concrete mix with potential applications in non-structural elements, energy-

efficient buildings, and sustainable construction. The prepared cubes serve as samples to evaluate mechanical properties, workability, and thermal 

behaviour of the modified concrete.. 

Results 

•Workability increased with more polystyrene/polyurethane. 

•Strength decreased with higher replacement. 

•Polyurethane-based concrete performed better than polystyrene-based concrete in strength. 

•Optimal replacements (balancing strength and sustainability) were observed at 5–10%. 

Following Graphs shows comparison of properties of hardened state waste polystyrene and polyurethane foam based concrete. 
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Graph 6.1: Compressive Strength Comparison 

 

Graph 6.2: Tensile Strength Comparison 

Observations: 

• It can be observed from the results that, compressive strength, tensile strength and flexural strength of concrete will decrease with partial 

replacement of fine aggregate with polystyrene and polyurethane foam as compared to conventional concrete. 

• From above graphs it can be observed that compressive strength, tensile strength and flexural strength of the waste polyurethane based concrete 

are more as compared to waste polystyrene based concrete. 

Conclusion 

• The partial replacement of fine aggregate with polystyrene or polyurethane foam reduces the compressive strength, tensile strength and flexural strength 

of concrete. 

• Increase in polystyrene and polyurethane foam percentage in concrete increases the workability of concrete. 

• This polystyrene based concrete and polyurethane based concrete has potential for use in manufacturing of construction elements like wall panels, 

partition walls, pre fabrication panels. 

• Due to many construction material productions environment gets affected. Finding out alternate construction material from waste will improve steps 

towards sustainability. 

• Using waste polystyrene or waste polyurethane foam for partial replacement of fine aggregate will also add new better disposal method for polystyrene. 
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