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Module -2 

Environment Friendly and Cost-Effective Building Technologies 

Different substitute for wall construction 

Flemish Bond 

 

In Flemish bond, each course consists of alternate headers and stretchers. The alternate 

headers of each course are centered over the stretchers in the course below. Every alternate 

course starts with a header at the corner. For the breaking of vertical joints in the successive 

courses, closers are inserted in alternate courses next to the quoin header. In walls having 

their thickness equal to odd number of half bricks, bats are essentially used to achieve the 

bond. 

Flemish bond is further divided into two different types namely, 

1. Single Flemish bond, 

2. Double Flemish bond. 

 

https://www.theconstructioncivil.org/wp-content/uploads/2013/04/4-Flemish-Bond.jpg
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1. Single Flemish Bond. 

This bond is a combination of English bond and Flemish bond.  In this work the facing of the 

wall consists of Flemish bond and the backing consists of English bond in each course. This 

type of bonding cannot be adopted in walls less than one and a half brick in thickness. This 

bond is adopted to present the attractive appearance of Flemish bond with an effort to ensure 

full strength in the brick work. 

2. Double Flemish bond. 

In Double Flemish Bond, each course presents the same appearance both in the front and 

back elevations. Every course consists of headers and stretchers laid alternately. This type of 

bond is best suited from considerations of economy and appearance. It enables the one brick 

wall to have flush and uniform faces on both the sides. This type of bonding is comparatively 

weaker than English bond. 

 

Rat Trap Bond 

Rat trap bond is a modular type of masonry bond in which the bricks are placed in a vertical 

position which creates a cavity in the wall while maintaining the same wall thickness as that 

of the conventional brick masonry wall. It is also known as a Chinese brick bond. 

The purpose of using this type of masonry bond is to reduce the number of bricks and mortar 

required as compared to the English/Flemish bond because of the cavity formed in the wall. 

Architect Laurie Baker introduced it in Kerala in the 1970s and used it extensively for its 

lower construction cost, reduced material requirement and better thermal efficiency than 

conventional masonry wall, without compromising the strength of the wall. 

 

Selection of Bricks 

The criteria that are set for the selection of bricks is of utmost importance as less number of 

bricks are used in the construction of rat trap masonry. 

1. The size of the bricks used must be of a standard size and variation in size is not 

accepted. The acceptable sizes of brick in Indian scenarios are - Length 220-250 mm, 

Width 100-115mm and Height 65- 75mm. 

2. The edges and corners of the bricks must be straight and sharp and perfectly 

rectangular in size. 

3. Having a uniform size of bricks is important as the masonry is the modular type and 

to achieve good strength and finish. 

https://www.theconstructioncivil.org/english-bond-brick-masonry
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Construction of Rat Trap Bond 

1. The bricks are placed in a vertical position so that 110 mm face is seen from front 

elevation, instead of the 75mm face (considering brick of standard size 230 X 110 X 

75 mm). 

2. As the width of the wall is kept as 230mm, a cavity is created inside the wall. 

3. However, the first and the last layer of the masonry is constructed as the convention 

solid masonry. 

4. In the sill, lintel and sides of openings are made of solid masonry (without cavity) for 

fixing of frames. 

5. To strengthen the masonry, vertical and horizontal reinforcement bars are provided in 

the cavities. 

6. Electrical conduits and plumbing pipes, with prior planning, can be put inside the 

cavity for better aesthetics. 

 

Advantages of Rat Trap Bond 

1. The cavities in the masonry act as thermal insulators. Thus, the interiors remain cooler 

in summer and warmer in winter. 

2. Rat Trap masonry uses fewer bricks and mortar reducing the cost of masonry up to 

30% when compared with conventional brick masonry. 

3. The number of bricks used in the construction of rat trap masonry is 470, whereas, in 

conventional masonry, it is 550. 

4. Walls constructed using rat trap masonry can be used as load-bearing as well as a 

thick partition wall. 

5. Rat-trap bond when kept exposed, creates aesthetically pleasing wall surface and the 

cost of plastering and painting may also be avoided. 

6. As this type of masonry has 30% of cavities, the dead load of the structure is reduced 

which in turn reduces the structure supporting members such as column and footing. 

7. In case of more structural safety, reinforcement bars can be inserted through the 

cavity until the foundation. 

8. Many buildings that were constructed decades ago have proved that this type of 

walling technology is durable and the maintenance costs are low. 
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Disadvantages of Rat Trap Bond 

1. Due to the formation of cavities in the masonry, the building does not provide good 

sound insulations. 

2. Skilled labor is required to construct this type of masonry. 

3. Frequent cleaning of external surface required if not plastered. 

4. Special care and attention to be given while designing and constructing rat trap bond 

masonry. 

 

Arches 

• An arch is a structure constructed of wedge-shaped units joined together with 

mortar & spanning an opening to support the weight of the wall above it along 

with other super- imposed loads. 

• Arches are constructed where loads are heavy, span is more, strong abutment are 

available, where special architectural appearance is required. 

 

 

ELEMENTS OF AN ARCH 

• Intrados: This is the inner curve of an arch. 

• Soffit: It is the inner surface of an arch. Sometimes intrados and soffit are used 

synonymously. 

• Extrados: It is the outer curve of an arch. 

• Voussoirs: These are wedge- shaped units of masonry, forming an arch. 
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• Crown: It is the highest part of extrados. 

• Key: It is the wedge- shaped unit fixed at the crown of the arch. 

• Spandril: This is curved – triangular space formed between the extrados and the 

horizontal line through the crown. 

• Skew back: This is the inclined or splayed surface on the abutment which is so 

prepared to receive the arch & from which the arch springs. 

• Springing Points: These are the points from which the curve of the arch springs. 

• Springing line: It is an imaginary line joining the springing points of either end. 

• Abutment: This is the end support of an arch. 

• Pier: This is an intermediate support of an arcade. 

• Arcade: It is a row of arches in continuation. 

• Span: It is the clear horizontal distance between the supports. 

• Haunch: It is the lower half of the arch between the crown & skew back. 

• Rise: It is the clear vertical distance between the highest point on the intrados and 

the springing line 

 

Panels 

Panels are flat, thin sheets of material that are used in a variety of construction and 

manufacturing applications. There are many different types of panels, including: 

1. Wall panels: Wall panels are used to cover the exterior or interior walls of a building. 

They can be made of a variety of materials, such as wood, metal, or plastic, and are 

often used as an alternative to traditional construction methods, such as brick or 

concrete. 
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2. Roof panels: Roof panels are used to cover the roof of a building. They can be made 

of a variety of materials, such as metal, plastic, or composite materials, and are often 

used as an alternative to traditional roofing materials, such as shingles or tiles. 

3. Insulation panels: Insulation panels are used to insulate the walls, roof, and other 

areas of a building in order to reduce heat loss and improve energy efficiency. They 

can be made of materials such as foam, fiberglass, or mineral wool. 

4. Structural panels: Structural panels are used to provide structural support in a building 

or other structure. They can be made of materials such as steel, concrete, or composite 

materials. 

5. Floor panels: Floor panels are used to cover the floor of a building. They can be made 

of a variety of materials, such as wood, vinyl, or tile. 

 

Advantages of Panels 

There are several advantages to using panels in construction and manufacturing: 

1. Speed of installation: Panels can be installed much more quickly than traditional 

construction methods, which can save time and labor costs. 

2. Reduced material waste: Panels are prefabricated, which means they are produced in a 

factory and then shipped to the construction site. This can reduce material waste 

compared to traditional construction methods, where materials are often cut and 

shaped on site. 

3. Improved energy efficiency: Some panels, such as insulation panels, are designed to 

improve the energy efficiency of a building. 

4. Greater design flexibility: Panels can be customized to meet the specific design needs 

of a project, which gives architects and designers greater design flexibility. 

5. Greater durability: Panels can be made of durable materials, such as steel or concrete, 

which can increase the lifespan of a building. 

6. Greater resistance to fire and other hazards: Some panels, such as those made of 

concrete or steel, are resistant to fire and other hazards, which can increase the safety 

of a building. 

Overall, panels can provide a number of benefits in construction and manufacturing projects, 

including improved speed of installation, reduced material waste, improved energy 

efficiency, and greater design flexibility. 
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Cavity Wall 

Cavity wall is constructed with two separate walls for single wall purpose with some space or 

cavity between them. These two separate walls are called as leaves of cavity wall. The inner 

wall is called as internal leaf and outer wall is called as external leaf. Cavity wall is also 

called as Hollow wall. 

 

For non-load bearing cavity wall, two leaves are of equal thickness or sometimes internal leaf 

with more thickness is provided. The cavity size should be in between 4 to 10cm. The 

internal and external leaves should have at least 10 mm thickness. The two leaves are 

interconnected by metal ties or links as shown in above figure. 

 

Construction of Cavity Walls 

In general, cavity wall doesn’t require any footings under it, just a strong concrete base is 

provided on which cavity wall is constructed centrally. Two leaves are constructed like 

normal masonry, but minimum cavity must be provided in between them. The cavity may be 

filled with lean concrete with some slope at top up to few centimeters above ground level as 

shown below. 
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Weep holes are provided for outer leaf at bottom with an interval of 1 m. Normal bricks are 

used for inner leaf and facing bricks are used for outer leaf. Different masonry is also used for 

cavity wall leaves. The leaves are connected by metal ties or wall ties, which are generally 

made of steel and are rust proof. The maximum horizontal spacing of wall ties is 900mm and 

maximum vertical spacing is 450mm.  

The wall ties are provided in such a way that they do not carry any moisture from outer leaf 

to inner leaf. Different shapes of wall ties are shown in below figure. 

For half brick thickness leaves, stretcher bond is provided. And for one brick thickness or 

more thickness, English bond or Flemish bonds type constructions are provided. While laying 

bricks, care should be taken without filling the cavity with cement mortar. To prevent mortar 

dropping in cavity, wooden battens are provided in the cavity with suitable dimensions. 

These battens are supported on wall ties and whenever the height of next wall tie location is 

reached, then the battens are removed using wires or ropes and wall ties are provided. 

Two leaves should be constructed simultaneously. Spacing should be uniform and it is 

attained by predetermining the location of wall ties. Damp proof course is provided for two 

leaves separately. In case of doors and windows, weep holes are provided above the damp 

proof course. 

 

Advantages of Cavity Walls 

Following are the advantages of cavity wall when compared to solid walls. 
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• Cavity walls give better thermal insulation than solid walls. It is because of the space 

provided between two leaves of cavity walls is full of air and reduces heat 

transmission into the building from outside. 

• Economically they are cheaper than solid walls. 

• Moisture content in outer atmosphere is does not allowed to enter because of hollow 

space between leaves. So, they also prevent dampness. 

• They also act as good sound insulators. 

• They also reduce the weights on foundation because of their lesser thickness. 

• Outer Efflorescence is also prevented. 

 

Ferro Cement and Ferro Concrete constructions 

Ferrocement is a construction material consisting of wire meshes and cement mortar. 

Applications of ferrocement in construction is vast due to the low self-weight, lack of skilled 

workers, no need of framework etc. It was developed by P.L.Nervi, an Italian architect in 

1940. Quality of ferrocement works is assured because the components are manufactured on 

machinery set up and execution time at work site is less. Cost of maintenance is low. This 

material has come into widespread use only in construction in the last two decades. 

Ferrocement is a type of thin-wall reinforced concrete commonly constructed of hydraulic-

cement mortar reinforced with closely spaced layers of continuous and relatively small wire 

mesh. The mesh may be made of metallic or other suitable materials. Ferrocement has a very 

high tensile strength-to-weight ratio and superior cracking behavior in comparison to 

conventional reinforced concrete. Unlike conventional concrete, ferrocement reinforcement 

can be assembled into its final desired shape and the mortar can be plastered directly in place 

without the use of a form. 

 

Properties of Ferrocement 

• Highly versatile form of reinforced concrete. 

• It's a type of thin reinforced concrete construction, in which large amount of small 

diameter wire meshes uniformly throughout the cross section. 

• Mesh may be metal or suitable material. 

• Instead of concrete Portland cement mortar is used. 
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• Strength depends on two factors quality of sand/cement mortar mix and quantity of 

reinforcing materials used. 

 

Constituent Materials for Ferrocement 

1. Cement 

2. Fine Aggregate 

3. Water 

4. Admixture 

5. Mortar Mix 

6. Reinforcing mesh 

7. Skeletal Steel 

8. Coating 

 

Advantages and Disadvantages of Ferrocement 

Advantages 

i. Basic raw materials are readily available in most countries. 

ii. Fabricated into any desired shape. 

iii. Low labour skill required. 

iv. Ease of construction, low weight and long lifetime. 

v. Low construction material cost. 

vi. Better resistance against earthquake. 

 

Disadvantages 

• Structures made of it can be punctured by collision with pointed objects. 

• Corrosion of the reinforcing materials due to the incomplete coverage of metal by 

mortar. 

• It is difficult to fasten to Ferrocement with bolts, screws, welding and nail etc. 

• Large number of labors required. 

• Cost of semi-skilled and unskilled labors is high. 

• Tying rods and mesh together is especially tedious and time consuming. 

https://theconstructor.org/tips/labor-requirement-building-construction-works/6906/
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Different pre cast members using these materials 

Wall and Roof Panels 

Precast concrete wall panels are a type of construction material that is made by casting 

concrete into a mold and then cured in a controlled environment. They are often used as an 

alternative to traditional construction methods, such as poured-in-place concrete or masonry, 

because they can be produced offsite and then transported to the construction site, which can 

save time and labor costs. Precast wall panels are also known for their durability and ability 

to withstand extreme weather conditions. They are commonly used in the construction of 

commercial and industrial buildings, as well as in residential and public infrastructure 

projects. 

 

Advantages of pre cast wall panels 

There are several advantages to using precast concrete wall panels in construction: 

1. Speed: Precast panels can be manufactured offsite and then quickly installed on site, 

which can reduce construction time. 

2. Quality: Precast panels are made in a controlled factory environment, which can 

ensure a higher level of quality control compared to onsite casting. 

3. Cost: Precast panels can be more cost-effective than traditional construction methods, 

due to reduced labor costs and the ability to mass-produce the panels. 

4. Strength: Precast concrete is known for its strength and durability, making it suitable 

for use in a variety of structural applications. 

5. Versatility: Precast panels can be made in a variety of shapes, sizes, and finishes to 

suit the design requirements of a project. 

6. Sustainability: Precast panels can be made with recycled materials and can be 

recycled or reused at the end of their life, making them an environmentally friendly 

building material. 

 

Disadvantages of pre cast wall panels 

There are also some potential disadvantages to using precast concrete wall panels: 

1. Transportation: Precast panels are typically large and heavy, which can make them 

difficult to transport and require specialized equipment. 

2. Limited design options: Precast panels are mass-produced in a factory, which can 

limit the design options available to architects and contractors. 
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3. Joints: Precast panels must be joined together on site, which can create potential weak 

points in the structure if not done properly. 

4. Site preparation: The site must be prepared to receive the precast panels, which can 

add to the overall cost of the project. 

5. Limited modifications: Once the precast panels are produced, it can be difficult to 

make modifications to them on site. 

6. Weather: Precast panels can be sensitive to temperature changes and may require 

additional protection from the elements during transportation and installation. 

 

Uses of pre cast wall panels 

Precast concrete wall panels have a variety of uses in the construction industry. Some 

common applications include: 

1. Commercial and industrial buildings: Precast panels are often used in the construction 

of warehouses, factories, and other commercial and industrial buildings due to their 

strength and durability. 

2. Residential buildings: Precast panels can be used in the construction of apartments, 

town homes, and single-family homes, particularly for exterior walls and load-bearing 

walls. 

3. Public infrastructure: Precast panels are frequently used in the construction of bridges, 

tunnels, and other public infrastructure projects. 

4. Sound walls: Precast panels can be used to create sound walls along highways and 

other transportation corridors to reduce noise pollution. 

5. Retaining walls: Precast panels can be used to create retaining walls for erosion 

control or to support soil or other materials. 

6. Facades: Precast panels can be used to create the exterior walls of buildings, including 

the façade, which can be finished with a variety of materials. 

 

Roof Panels 

Precast concrete roof panels are a type of construction material that is made by casting 

concrete into a mold and then cured in a controlled environment. They are used as an 

alternative to traditional construction methods, such as poured-in-place concrete or masonry, 

because they can be produced offsite and then transported to the construction site, which can 

save time and labor costs. Precast roof panels are known for their strength, durability, and 
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ability to withstand extreme weather conditions. They are commonly used in the construction 

of commercial and industrial buildings, as well as in residential and public infrastructure 

projects. Like precast wall panels, precast roof panels can be made in a variety of shapes, 

sizes, and finishes to suit the design requirements of a project. 

 

Advantages pre cast roof panels 

There are several advantages to using precast concrete roof panels in construction: 

1. Speed: Precast panels can be manufactured offsite and then quickly installed on site, 

which can reduce construction time. 

2. Quality: Precast panels are made in a controlled factory environment, which can 

ensure a higher level of quality control compared to onsite casting. 

3. Cost: Precast panels can be more cost-effective than traditional construction methods, 

due to reduced labor costs and the ability to mass-produce the panels. 

4. Strength: Precast concrete is known for its strength and durability, making it suitable 

for use in a variety of structural applications. 

5. Versatility: Precast panels can be made in a variety of shapes, sizes, and finishes to 

suit the design requirements of a project. 

6. Sustainability: Precast panels can be made with recycled materials and can be 

recycled or reused at the end of their life, making them an environmentally friendly 

building material. 

 

Disadvantages pre cast roof panels 

There are also some potential disadvantages to using precast concrete roof panels: 

1. Transportation: Precast panels are typically large and heavy, which can make them 

difficult to transport and require specialized equipment. 

2. Limited design options: Precast panels are mass-produced in a factory, which can 

limit the design options available to architects and contractors. 

3. Joints: Precast panels must be joined together on site, which can create potential weak 

points in the structure if not done properly. 

4. Site preparation: The site must be prepared to receive the precast panels, which can 

add to the overall cost of the project. 

5. Limited modifications: Once the precast panels are produced, it can be difficult to 

make modifications to them on site. 
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6. Weather: Precast panels can be sensitive to temperature changes and may require 

additional protection from the elements during transportation and installation. 

 

Beams 

Precast concrete beams are beams that are made from concrete and are cast and cured in a 

controlled environment, such as a factory, before they are transported to a construction site to 

be installed. This method of construction allows for more precise manufacturing and faster 

installation times compared to casting beams on-site. Precast concrete beams come in a 

variety of shapes and sizes and can be reinforced with steel for added strength. They are 

commonly used in the construction of bridges, buildings, and other structures for several 

reasons such as cost-effectiveness, durability, and fire resistance. They can also be used for 

floors and roofs of buildings, also known as precast flooring systems. This type of 

construction is also known as precast concrete frames. 

 

Advantages 

There are several advantages of using precast concrete beams in construction, including: 

1. Faster construction times: Precast concrete beams can be manufactured in a controlled 

environment, which allows for faster production times and shorter construction 

schedules. 

2. Quality control: Precast concrete beams are made in a factory setting, which allows 

for better quality control and consistency in the finished product. 

3. Cost-effectiveness: Precast concrete beams can be produced at a lower cost than cast-

in-place concrete beams, as the manufacturing process is more efficient. 

4. Durability: Precast concrete beams are highly durable and can withstand a variety of 

weather conditions, making them suitable for use in both indoor and outdoor 

structures. 

5. Fire resistance: Precast concrete beams have a high fire resistance rating, which 

makes them suitable for use in buildings where fire safety is a concern. 

6. Versatility: Precast concrete beams can be fabricated in a variety of shapes and sizes 

to meet the specific needs of a project. 

7. Flexibility: Precast beams can be pre-stressed which allows for creating longer and 

stronger beams. 
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8. Transportation: Precast beams are easy to transport to the construction site as they are 

pre-fabricated, which also reduces the need for cranes on-site. 

9. Sustainability: Precast concrete production is less energy-intensive than cast-in-place 

concrete and precast concrete elements can be recycled if the building is demolished. 

 
 

Disadvantages 

While precast concrete beams have several advantages, there are also some potential 

disadvantages to consider, including: 

1. Limited design options: The design options for precast concrete beams may be 

limited, as they are typically manufactured in standard sizes and shapes. 

2. Transportation costs: Precast concrete beams can be heavy and bulky, which can 

increase transportation costs and make them difficult to transport to remote or hard-to-

reach locations. 

3. Weather dependency: Precast concrete beams can be affected by weather conditions 

during transportation and installation, which can lead to delays and additional costs. 

4. Site preparation: Precast beams require a flat and level surface for installation, which 

can be difficult to achieve on some construction sites. 

5. Loading capacity: Precast beams have a limited loading capacity and may not be 

suitable for certain types of structures that require high load-bearing capacity. 

6. Limited field adjustments: Once precast beams are delivered to the site, they can't be 

adjusted or modified, unlike cast-in-place concrete. 

7. Joints: Precast beams need to be jointed on site and if not done properly, it can lead to 

leakage and weaken the structure. 

8. Quality Control: The quality of the precast beams depends on the manufacturer and if 

they are not manufactured properly, it can lead to structural failure. 

Overall, precast concrete beams can be a suitable choice for certain types of construction 

projects, but it is important to carefully consider the specific requirements and limitations of 

the project before deciding to use them. 

 

 

Uses 

Precast concrete beams are used in a variety of construction applications, including: 

1. Bridges: Precast concrete beams are often used in the construction of bridges, as they 

provide a cost-effective and durable solution for spanning large distances. 
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2. Buildings: Precast concrete beams are commonly used in the construction of 

buildings, particularly in the construction of multi-story structures, as they provide a 

strong and stable support system. 

3. Parking garages: Precast concrete beams are often used in the construction of parking 

garages, as they provide a strong and durable support system for the weight of parked 

vehicles. 

4. Prefabricated homes: Precast concrete beams can be used in the construction of 

prefabricated homes, as they provide a strong and stable support system for the house. 

5. Industrial and commercial structures: Precast concrete beams are often used in the 

construction of industrial and commercial structures, such as warehouses, factories, 

and retail spaces. 

6. Precast flooring systems: Precast beams can also be used for creating floors and roofs, 

also known as precast flooring systems, which are commonly used in multi-story 

buildings. 

7. Retaining walls: Precast concrete beams can also be used for creating retaining walls, 

which are often used to hold back soil or water. 

8. Underpasses, culverts and other transport infrastructure: Precast concrete beams can 

be used in the construction of underpasses, culverts and other transport infrastructure, 

as they provide a strong and durable support system. 

9. Marine structures: Precast concrete beams can be used in the construction of marine 

structures, such as wharves, breakwaters and jetties.  

 

Columns 

Precast concrete columns are structural elements that are made from concrete and are cast and 

cured in a controlled environment, such as a factory, before they are transported to a 

construction site to be installed. Like precast beams, precast columns are also made in a 

variety of shapes and sizes and can be reinforced with steel for added strength. They are 

commonly used in the construction of buildings, bridges and other structures. 

Advantages of using precast concrete columns include: 

1. Faster construction times: Precast concrete columns can be manufactured in a 

controlled environment, which allows for faster production times and shorter 

construction schedules. 
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2. Quality control: Precast concrete columns are made in a factory setting, which allows 

for better quality control and consistency in the finished product. 

3. Cost-effectiveness: Precast concrete columns can be produced at a lower cost than 

cast-in-place concrete columns, as the manufacturing process is more efficient. 

4. Durability: Precast concrete columns are highly durable and can withstand a variety of 

weather conditions, making them suitable for use in both indoor and outdoor 

structures. 

5. Fire resistance: Precast concrete columns have a high fire resistance rating, which 

makes them suitable for use in buildings where fire safety is a concern. 

6. Transportation: Precast columns are easy to transport to the construction site as they 

are pre-fabricated, which also reduces the need for cranes on-site. 

7. Sustainability: Precast concrete production is less energy-intensive than cast-in-place 

concrete and precast concrete elements can be recycled if the building is demolished. 

Precast columns can be used in a variety of construction applications, including: 

1. Buildings: Precast concrete columns are commonly used in the construction of 

buildings, particularly in multi-story structures, as they provide a strong and stable 

support system. 

2. Prefabricated homes: Precast concrete columns can be used in the construction of 

prefabricated homes, as they provide a strong and stable support system for the house. 

3. Industrial and commercial structures: Precast concrete columns are often used in the 

construction of industrial and commercial structures, such as warehouses, factories, 

and retail spaces. 

4. Bridges: Precast concrete columns are also used in the construction of bridges, as they 

provide a cost-effective and durable solution for supporting the structure. 

5. Precast flooring systems: Precast columns can also be used for creating floors and 

roofs, also known as precast flooring systems, which are commonly used in multi-

story buildings. 

 

Disadvantages 

While precast concrete columns have several advantages, there are also some 

potential disadvantages to consider, including: 
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1. Limited design options: The design options for precast concrete columns may be 

limited, as they are typically manufactured in standard sizes and shapes. 

2. Transportation costs: Precast concrete columns can be heavy and bulky, which can 

increase transportation costs and make them difficult to transport to remote or hard-to-

reach locations. 

3. Weather dependency: Precast concrete columns can be affected by weather conditions 

during transportation and installation, which can lead to delays and additional costs. 

4. Site preparation: Precast columns require a flat and level surface for installation, 

which can be difficult to achieve on some construction sites. 

5. Limited field adjustments: Once precast columns are delivered to the site, they can't 

be adjusted or modified, unlike cast-in-place concrete. 

6. Joints: Precast columns need to be jointed on site and if not done properly, it can lead 

to leakage and weaken the structure. 

7. Quality Control: The quality of the precast columns depends on the manufacturer and 

if they are not manufactured properly, it can lead to structural failure. 

8. Compatibility with other elements: Precast columns need to be compatible with other 

precast or cast-in-place elements, such as beams and slabs, to ensure structural 

integrity. 

Overall, precast concrete columns can be a suitable choice for certain types of construction 

projects, but it is important to carefully consider the specific requirements and limitations of 

the project before deciding to use them. 

 
Door frames 

Precast door frames are door frames that are manufactured off-site and then transported to the 

construction site to be installed. These frames are typically made from precast concrete or 

precast masonry. The use of precast door frames can help to speed up construction, reduce 

labor costs, and improve the overall quality of the finished product. They can also be 

designed to meet specific architectural or structural requirements, and can be customized to 

fit a wide variety of door sizes and styles. 

Advantages 

There are several advantages to using precast door frames in construction: 
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1. Speed of construction: Precast door frames are manufactured off-site, which means 

that they can be installed quickly on the construction site, reducing the overall 

construction time. 

2. Reduced labor costs: Because precast door frames are manufactured off-site, the need 

for on-site labor is reduced, resulting in lower labor costs. 

3. Improved quality: Precast door frames are manufactured in a controlled environment, 

which means that they are less likely to be affected by weather conditions and other 

site-related issues. This can result in a higher quality finished product. 

4. Customization: Precast door frames can be designed and manufactured to meet 

specific architectural or structural requirements, and can be customized to fit a wide 

variety of door sizes and styles. 

5. Durability: Precast concrete and masonry door frames are known for their durability 

and long-lasting performance. 

6. Energy efficient: Precast concrete and masonry door frames can help to improve the 

energy efficiency of a building by providing better insulation and reducing drafts. 

 

Disadvantages 

There are also some potential disadvantages to using precast door frames in construction: 

1. Limited design options: Precast door frames are manufactured in a factory, which 

means that they may not be able to be customized to the same degree as door frames 

that are constructed on-site. 

2. Transportation costs: Precast door frames must be transported to the construction site, 

which can add to the overall cost of the project. 

3. Limited availability: Precast door frames may not be available in all areas, which can 

make it difficult to find a supplier. 

4. Higher cost: Precast door frames can be more expensive than traditional door frames 

that are constructed on-site. 

5. Limited flexibility: Precast door frames are manufactured in a factory, which means 

that they may not be able to be modified or adjusted once they are installed. 

6. Site preparation: Site preparation is necessary before installing precast door frames, 

which can be time-consuming and costly. 

Uses 

Precast door frames can be used in a variety of different types of construction, including: 
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1. Residential construction: Precast door frames can be used in single-family homes, 

townhouses, and apartments to provide a durable and energy-efficient option for door 

openings. 

2. Commercial construction: Precast door frames can be used in office buildings, retail 

spaces, and other commercial buildings to provide a durable and customizable option 

for door openings. 

3. Institutional construction: Precast door frames can be used in schools, hospitals, and 

other institutional buildings to provide a durable and customizable option for door 

openings. 

4. Industrial construction: Precast door frames can be used in factories, warehouses, and 

other industrial buildings to provide a durable and energy-efficient option for door 

openings. 

5. Infrastructure construction: Precast door frames can be used in tunnels, bridges, and 

other infrastructure projects to provide a durable and customizable option for door 

openings. 

6. Emergency exit: Precast door frames can be used in emergency exit stairwells, 

corridors or other emergency exit points in buildings to provide a durable and 

customizable option for door openings. 

 

Window Frames 

Precast window frames are window frames that are manufactured off-site and then 

transported to the construction site to be installed. Like precast door frames, these frames are 

typically made from precast concrete or precast masonry. They can be used in a variety of 

different types of construction and can be customized to fit a wide variety of window sizes 

and styles. 

Advantages of using precast window frames include: 

1. Speed of construction: Precast window frames can be installed quickly on the 

construction site, reducing the overall construction time. 

2. Reduced labor costs: Because precast window frames are manufactured off-site, the 

need for on-site labor is reduced, resulting in lower labor costs. 

3. Improved quality: Precast window frames are manufactured in a controlled 

environment, which means that they are less likely to be affected by weather 
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conditions and other site-related issues. This can result in a higher quality finished 

product. 

4. Customization: Precast window frames can be designed and manufactured to meet 

specific architectural or structural requirements, and can be customized to fit a wide 

variety of window sizes and styles. 

5. Durability: Precast concrete and masonry window frames are known for their 

durability and long-lasting performance. 

6. Energy efficient: Precast concrete and masonry window frames can help to improve 

the energy efficiency of a building by providing better insulation and reducing drafts. 

 

Disadvantages 

There are several potential disadvantages to using precast window frames in construction, 

these include: 

1. Limited design options: Precast window frames are manufactured in a factory, which 

means that they may not be able to be customized to the same degree as window 

frames that are constructed on-site. 

2. Transportation costs: Precast window frames must be transported to the construction 

site, which can add to the overall cost of the project. 

3. Limited availability: Precast window frames may not be available in all areas, which 

can make it difficult to find a supplier. 

4. Higher cost: Precast window frames can be more expensive than traditional window 

frames that are constructed on-site. 

5. Limited flexibility: Precast window frames are manufactured in a factory, which 

means that they may not be able to be modified or adjusted once they are installed. 

6. Site preparation: Site preparation is necessary before installing precast window 

frames, which can be time-consuming and costly. 

7. Complex installation: Installing precast window frames can be more difficult and 

require more skill than installing traditional window frames. 

8. Limited options for window design: Precast window frames may have limited options 

for design, especially when compared to traditional window frames. 

 

Uses 

Precast window frames can be used in a variety of different types of construction, including: 



 Green Buildings – BETCK105B                                                                                                                                              Module 2 

 

 

Dept. of Civil Engineering                                         23                                               AJIET Mangaluru 

 

1. Residential construction: Precast window frames can be used in single-family homes, 

townhouses, and apartments to provide a durable and energy-efficient option for 

window openings. 

2. Commercial construction: Precast window frames can be used in office buildings, 

retail spaces, and other commercial buildings to provide a durable and customizable 

option for window openings. 

3. Institutional construction: Precast window frames can be used in schools, hospitals, 

and other institutional buildings to provide a durable and customizable option for 

window openings. 

4. Industrial construction: Precast window frames can be used in factories, warehouses, 

and other industrial buildings to provide a durable and energy-efficient option for 

window openings. 

5. Infrastructure construction: Precast window frames can be used in tunnels, bridges, 

and other infrastructure projects to provide a durable and customizable option for 

window openings. 

6. High-rise buildings: Precast window frames can be used in high-rise buildings to 

provide a durable and customizable option for window openings while offering better 

insulation and sound proofing. 

7. Seismic and fire-rated construction: Precast window frames can be used in seismic 

and fire-rated constructions, providing the structural integrity and safety required in 

those type of constructions. 

8. Retrofit and Renovations: Precast window frames can also be used in retrofit and 

renovation projects, providing a cost-effective and efficient solution for upgrading the 

building envelope. 

 

Water tanks 

Precast concrete water tanks are large, cylindrical tanks that are used to store water. They are 

typically manufactured off-site and then transported to the location where they are needed. 

The tanks are made from precast concrete, which is a type of concrete that is poured into 

molds and allowed to harden before it is transported to the construction site. 

Advantages of using precast concrete water tanks include: 
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1. Durability: Precast concrete is a strong and durable material that is resistant to 

corrosion and decay, making it an ideal choice for water storage. 

2. Speed of construction: Precast concrete water tanks can be manufactured off-site and 

then transported to the location where they are needed, reducing the overall 

construction time. 

3. Customization: Precast concrete water tanks can be customized to meet specific 

requirements, such as size, shape, and capacity. 

4. Easy installation: Precast concrete water tanks can be easily transported and installed 

on the construction site, reducing the need for on-site labor. 

5. Cost-effective: Precast concrete water tanks can be more cost-effective than other 

types of water storage tanks, such as steel tanks. 

6. Low maintenance: Precast concrete water tanks require minimal maintenance, making 

them a cost-effective option over the long-term. 

7. Aesthetics: Precast concrete water tanks can be designed and finished with a  

variety of colors and textures to match the aesthetic of the surrounding environment. 

Disadvantages of using precast concrete water tanks include: 

1. Transport costs: Precast concrete water tanks must be transported to the construction 

site, which can add to the overall cost of the project. 

2. Limited availability: Precast concrete water tanks may not be available in all areas, 

which can make it difficult to find a supplier. 

3. Limited design options: Precast concrete water tanks are typically manufactured in a 

factory, which means that they may not be able to be customized to the same degree 

as water tanks that are constructed on-site. 

4. Site preparation: Site preparation is necessary before installing precast concrete water 

tanks, which can be time-consuming and costly. 

 

Uses 

Precast water tanks are commonly used for a variety of water storage and management 

applications, including: 

1. Rainwater harvesting: Precast tanks can be used to collect, store, and distribute 

rainwater for use in irrigation, landscaping, or flushing toilets. 
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2. Potable water storage: These tanks can be used to store drinking water for residential, 

commercial, or industrial use. 

3. Fire suppression: Precast tanks can be used to store water for use in fire suppression 

systems, such as sprinklers or standpipes. 

4. Wastewater treatment: Precast tanks can be used in the treatment of wastewater, such 

as for the storage of treated effluent before discharge. 

5. Agricultural irrigation: Precast tanks can be used to store water for irrigation of crops, 

as well as for livestock watering. 

6. Industrial Process Water: Precast tanks can be used to store process water used in 

industrial settings, such as in cooling towers or in manufacturing processes. 

7. Stormwater management: Precast tanks can be used to manage stormwater runoff, 

reducing the risk of flooding and protecting the local environment. 

 

Septic Tanks 

Precast septic tanks are commonly used for on-site wastewater treatment in areas where 

connection to a municipal sewer system is not available. They are made by casting concrete 

in a controlled environment and are then transported to the installation site. Some of the 

benefits of precast septic tanks include: 

1. Durability: Precast septic tanks are made of concrete, which is a strong and durable 

material that can withstand the harsh conditions of an underground installation. 

2. Easy installation: Precast septic tanks are delivered to the installation site already 

formed, which makes installation quick and easy. 

3. Low maintenance: Precast septic tanks are designed to require minimal maintenance, 

which can save homeowners money over the life of the tank. 

4. Environmentally friendly: Precast septic tanks treat wastewater in an environmentally 

friendly way, by using natural processes to break down the waste and release clean 

water. 

5. Variety of sizes and designs: Precast septic tanks are available in a variety of sizes 

and designs, which allows for flexibility in choosing a tank that is appropriate for the 

specific needs of the site. 

6. Cost-effective: Precast septic tanks are often more cost-effective than other types of 

septic tanks, such as those made of fiberglass or plastic. 
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7. Compliance with local regulations: Precast septic tanks are designed to comply with 

local regulations and codes which is important for the septic system to be approved. 

 

Advantages 

Some advantages of using precast septic tanks include: 

1. Durability: Precast septic tanks are made of concrete, which is a strong and durable 

material that can withstand the harsh conditions of an underground installation. 

2. Easy installation: Precast septic tanks are delivered to the installation site already 

formed, which makes installation quick and easy. 

3. Low maintenance: Precast septic tanks are designed to require minimal maintenance, 

which can save homeowners money over the life of the tank. 

4. Environmentally friendly: Precast septic tanks treat wastewater in an environmentally 

friendly way, by using natural processes to break down the waste and release clean 

water. 

5. Variety of sizes and designs: Precast septic tanks are available in a variety of sizes 

and designs, which allows for flexibility in choosing a tank that is appropriate for the 

specific needs of the site. 

6. Cost-effective: Precast septic tanks are often more cost-effective than other types of 

septic tanks, such as those made of fiberglass or plastic. 

7. Compliance with local regulations: Precast septic tanks are designed to comply with 

local regulations and codes which is important for the septic system to be approved. 

8. Long-lasting: Precast septic tanks have a longer lifespan compared to other types of 

septic tanks, which means less frequent replacement and maintenance cost. 

9. Customizable: Many precast septic tanks can be customized to fit specific needs, such 

as larger capacity for larger homes or commercial buildings. 

10. Low excavation cost: Because the tanks are precast, excavation costs are reduced as 

the tanks are already formed and only need to be placed. 

 

Disadvantages 

Some disadvantages of using precast septic tanks include: 

1. Limited sizes and designs: Some precast septic tanks may not come in the size and 

shape that you need for your specific site, which could limit your options. 
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2. Heavy weight: Precast septic tanks are made of concrete, which can be quite heavy. 

This can make it more difficult and costly to transport and install the tanks, especially 

in areas with difficult access. 

3. Limited customization: While some precast septic tanks can be customized, the level 

of customization may be limited compared to other types of septic tanks, such as 

those made of fiberglass or plastic. 

4. Fragility during transportation: Precast septic tanks are fragile during transportation, 

they can be damaged easily if not handled with care. 

5. Limited access to the tank: Because precast septic tanks are underground, access to 

the tank can be limited, making it more difficult to inspect or maintain the tank. 

6. Limited to specific soil types: Some precast septic tanks are only suitable for specific 

types of soil, which can limit the areas where they can be installed. 

7. Limited to specific climates: Precast septic tanks are not suitable for areas with  

freezing temperatures, as the freezing and thawing cycles can cause cracking. 

8. Limited to specific capacity: Precast septic tanks may have a limited capacity, which 

could be problematic for larger homes or commercial buildings. 

9. Higher installation cost: Because the tanks are precast and need to be transported, the 

installation cost can be higher than other types of septic tanks. 

10. Limited flexibility for future expansion: Precast septic tanks may not be easily 

expandable in case of future expansion of the house or commercial building. 

 

Uses 

Precast septic tanks are commonly used for on-site wastewater treatment in areas where 

connection to a municipal sewer system is not available. They are made by casting concrete 

in a controlled environment and are then transported to the installation site. Some of the uses 

of precast septic tanks include: 

1. Residential homes: Precast septic tanks are commonly used in residential homes, 

particularly in rural areas where connection to a municipal sewer system is not 

available. 

2. Commercial buildings: Precast septic tanks can also be used in commercial buildings 

such as small shops, restaurants and office buildings, if they are not connected to the 

municipal sewer system. 
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3. Recreational facilities: Precast septic tanks can be used in recreational facilities, such 

as campgrounds, RV parks, and cabins, to treat and dispose of wastewater from the 

facilities. 

4. Industrial facilities: Precast septic tanks can be used in industrial facilities, such as 

factories, to treat and dispose of wastewater from the facility. 

5. Community septic systems: Precast septic tanks can be used in community septic 

systems, which are shared by multiple homes or buildings. 

6. Remote locations: Precast septic tanks are often used in remote locations, such as in 

the wilderness or on islands, to treat and dispose of wastewater from the location. 

7. Temporary constructions: Precast septic tanks can be used in temporary constructions, 

such as construction sites, to treat and dispose of wastewater during the construction 

process. 

 

Alternate roofing systems 

There are several alternate roofing systems that can be used as an alternative to traditional 

roofing materials, such as asphalt shingles or clay tiles, some of them are: 

1. Green roofs: A green roof is a roof that is covered with vegetation, such as grass, 

flowers, or shrubs. Green roofs can help to reduce energy costs, improve air quality, 

and increase biodiversity. 

2. Solar roofs: Solar roofs are roofs that are covered with solar panels, which convert 

sunlight into electricity. These roofs can help to reduce energy costs and increase the 

use of renewable energy. 

3. Metal roofs: Metal roofs are made from materials such as steel, aluminum, or copper, 

and are known for their durability, low maintenance and energy efficiency. 

4. Rubber roofs: Rubber roofs are made from recycled tires and offer durability, 

flexibility, and resistance to extreme weather conditions. 

5. Membrane roofs: Membrane roofs are made from materials such as PVC or TPO and 

are known for their durability, flexibility, and resistance to extreme weather 

conditions. 

6. Living roofs: Living roofs are similar to green roofs, but they are designed to support 

small animals and insects, as well as vegetation. 

7. Spray foam roofs: Spray foam roofs are made from spray polyurethane foam, which is 

a type of insulation that can be applied to an existing roof. 
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8. Wood shake roofs: Wood shake roofs are made from cedar or other types of wood and 

are known for their natural look, durability, and resistance to extreme weather 

conditions. 

9. Thatched roofs: Thatched roofs are made from natural materials such as straw, reed, 

or grass and are known for their natural look, durability, and resistance to extreme 

weather conditions. 

 

Advantages 

Advantages of using alternate roofing systems can vary depending on the type of system, but 

some common advantages include: 

1. Energy efficiency: Many alternate roofing systems, such as green roofs, solar roofs, 

and metal roofs, can help to increase energy efficiency by reducing heat loss in the 

winter and heat gain in the summer. 

2. Environmental benefits: Many alternate roofing systems, such as green roofs, living 

roofs, and solar roofs, can have environmental benefits, such as reducing the urban 

heat island effect, improving air quality, and increasing biodiversity. 

3. Durability: Many alternate roofing systems, such as metal roofs, rubber roofs, and 

membrane roofs, are known for their durability and resistance to extreme weather 

conditions, which can help to extend the life of the roof and reduce maintenance costs. 

4. Low maintenance: Some alternate roofing systems, such as metal roofs, rubber roofs, 

and membrane roofs, are low maintenance and require less upkeep compared to 

traditional roofing systems. 

5. Aesthetics: Some alternate roofing systems, such as wood shake roofs, thatched roofs, 

and green roofs, can add visual interest and character to a building. 

6. Recycling of materials: Some alternate roofing systems, such as rubber roofs, use 

recycled materials which reduces the environmental impact and contributes to a 

sustainable future. 

7. Cost-effective: Some alternate roofing systems, such as green roofs, can be cost-

effective in the long-term as they can reduce energy costs and maintenance expenses. 

8. Flexibility: Some alternate roofing systems, such as spray foam roofs, can be applied 

over existing roofs, which can save on the cost of removing and disposing of the old 

roof. 
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9. Increased property value: Some alternate roofing systems, such as solar roofs, can 

increase the property value of the building. 

10. Increased self-sufficiency: Some alternate roofing systems, such as solar roofs, can 

increase self-sufficiency by producing energy on-site, which can reduce dependence 

on the grid. 

 

Disadvantages 

Disadvantages of using alternate roofing systems can vary depending on the type of system, 

but some common disadvantages include: 

1. Higher initial cost: Some alternate roofing systems, such as green roofs, solar roofs, 

and living roofs, can be more expensive to install compared to traditional roofing 

systems. 

2. Complex installation: Some alternate roofing systems, such as green roofs, solar 

roofs, and living roofs, can be more complex to install and may require specialized 

installation techniques and equipment. 

3. Limited availability: Some alternate roofing systems, such as green roofs, living roofs, 

and thatched roofs, may not be widely available, which can limit the options for 

homeowners and builders. 

4. Limited design options: Some alternate roofing systems, such as green roofs, living 

roofs, and thatched roofs, may have limited design options compared to traditional 

roofing systems. 

5. Specialized maintenance: Some alternate roofing systems, such as green roofs, living 

roofs, and solar roofs, may require specialized maintenance and care, which can be 

more time-consuming and costly. 

6. Weight restrictions: Some alternate roofing systems, such as green roofs and living 

roofs, can be heavy and may not be suitable for all types of buildings or in areas with 

specific load-bearing restrictions. 

7. Weather restrictions: Some alternate roofing systems, such as thatched roofs, may not 

be suitable for areas with extreme weather conditions, such as high winds or heavy 

snow. 

8. Limited lifespan: Some alternate roofing systems, such as green roofs and living 

roofs, may have a limited lifespan compared to traditional roofing systems. 
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9. Limited warranty: Some alternate roofing systems, such as green roofs, living roofs, 

and solar roofs, may have a limited warranty compared to traditional roofing systems. 

10. Limited local regulations: Some alternate roofing systems may not comply with local 

regulations, building codes, and insurance requirements, which could affect the 

installation and use of the system. 

 

Uses 

There are several alternative roofing materials that can be used in place of traditional 

materials such as asphalt shingles or clay tiles. Some examples include: 

• Metal roofing: This material is durable, long-lasting, and energy efficient. It can be 

made from a variety of metals, including steel, aluminum, and copper. 

• Rubber roofing: Rubber roofing is made from recycled tires and is becoming a 

popular choice for flat or low-sloped roofs. It is durable, flexible, and easy to install. 

• Solar roofing: This type of roofing incorporates solar panels into the design, allowing 

the roof to generate electricity for the building. 

• Green roofing: A green roof is a roof that is partially or completely covered in 

vegetation. This type of roofing can help reduce energy costs, improve air quality, and 

reduce stormwater runoff. 

• Synthetic roofing: Synthetic roofing materials like plastic, fiber cement, and 

fiberglass, are becoming more popular because they are lightweight, durable, and easy 

to install. 

• Asbestos roofing: Asbestos roofing is not a good alternative. Asbestos is a carcinogen, 

and it was banned in many countries. 

• Clay tiles, slate, wood, or asphalt shingles: These are also alternative roofing  

materials that have been used for centuries. Each of them has its own benefits and 

downsides. 

 

Types of roofing materials 

There are several types of alternative roofing materials that can be used in place of traditional 

materials such as asphalt shingles or clay tiles. Some examples include: 

• Metal roofing: This material is made from a variety of metals, including steel, 

aluminum, copper, and zinc. Metal roofing is durable, long-lasting, and energy 

efficient. 
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• Rubber roofing: Rubber roofing is made from recycled tires and is becoming a 

popular choice for flat or low-sloped roofs. It is durable, flexible, and easy to install. 

• Solar roofing: This type of roofing incorporates solar panels into the design, allowing 

the roof to generate electricity for the building. 

• Green roofing: A green roof is a roof that is partially or completely covered in 

vegetation. This type of roofing can help reduce energy costs, improve air quality, and 

reduce stormwater runoff. 

• Synthetic roofing: Synthetic roofing materials like plastic, fiber cement, and 

fiberglass, are becoming more popular because they are lightweight, durable, and easy 

to install. 

• Asbestos roofing: Asbestos roofing is not a good alternative. Asbestos is a carcinogen, 

and it was banned in many countries. 

• Clay tiles, slate, wood, or asphalt shingles: These are also alternative roofing 

materials that have been used for centuries. Each of them has its own benefits and 

downsides. 

• Thatched roofing: This type of roofing is made from natural materials such as straw, 

reed, or palm leaves and is commonly used in rural areas. 

• Living roofing: This type of roofing is made of a layer of soil and plants, and it is 

designed to support living organisms. 

 

Filler Slab 

Filler slab technology is an innovative and cost-effective technology where the dead load of 

the slab is reduced by replacing the concrete with filler material. 

The fundamental concept behind the filler slab is that an RCC slab does not need concrete 

located in the slab's lower half for its construction. This is because the concrete functions as a 

compression material, which is only required in the upper half of the slab. As a result, a 

lightweight, inexpensive filler material like clay pots, Mangalore tiles, etc., is used to replace 

this concrete component. 

The filler slab is based on the idea that for supported roofs, the lower part of the slab is 

subjected to tensile forces while the upper part is subjected to compressive forces. Bricks, 

cellular concrete blocks, and tiles are used as replacements. 
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Since steel can withstand greater tensile forces than concrete, the lower tensile region of the 

slab only needs steel reinforcements to keep the structure together. 

The reinforcements are placed in a grid pattern when the shuttering is complete. The grid's 

size is determined by the filler material's size and the structure's design. 

For instance, a grid of 35 cm x 50 cm is used as filler for Mangalore tiles, while a grid of 45 

cm x 45 cm is used as filler for clay pots with a 40 cm diameter. To avoid absorbing water 

from the concrete, the filler material must be soaked in water before casting. The slab is then 

cast using cement concrete like conventional concrete slabs.   

 

Selection Criteria of Filler Materials 

1. Filler materials should not react with other materials like rebars, cement, or water. 

2. The filler's dimensions, size, and form must suit the reinforcement's spacing. All 

relevant stakeholders, including the client, the architect, and the structural engineer, 

must work together to ensure a smooth process. Any last-minute revelation might lead 

to a compromise, resulting in rusted rebars and leaks over time. 

3. It is necessary to ensure that the filler material only absorbs a little amount of water, 

and it is better to check this before construction. 

4. To keep expenses under control, local materials should be utilized. 

5. Lightweight materials should be used. 

6. The choice of materials is also influenced by the design of the ceiling and the room's 

purpose. 

 

Materials used for Filler Slabs 

To maintain an eco-friendly environment, the materials used as filler must be waste or 

discarded products that could be reused. After researching a wide range of resources, 

including mine waste and other waste, a short list of materials that fulfilled the requirements 

was formed. The following are the material used for filler slabs: 

1. Mangalore tiles 

2. Clay pans 

3. Bricks 

4. Waste bottles 

https://theconstructor.org/structural-engg/analysis/types-structural-design-process/1673/
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5. Coconut shells 

6. Thermocol 

7. Cyber wastes like keyboard 

8. Stabilized mud Blocks 

9. Terracotta tiles 

 

Advantages of Filler Slabs 

1. It's 20% cheaper than a traditional RCC slab due to cheaper filler materials and less 

amount of steel and concrete. 

2. It provides a great thermal insulation layer because of the air pocket formed by the 

contours of the tiles, and taking into consideration the negative zones and reinforcing 

regions, the design integrity of a filler slab requires careful planning for such a slab. 

3. Filler slabs with better quality control are strong and durable. 

4. The heat-resistant air spaces between filler slabs offer pleasant living room 

temperatures. In humid, hot climates, infill slabs give thermal comfort. 

5. When items like keyboards, discarded plastic, and bottles are utilized as fillers, this 

technology automatically manages waste by reusing hazardous elements to the soil 

and earth. 

6. The filler slab decreases carbon footprint by 20%. 

7. Filler slabs with the right patterns improve the ceiling's appearance. 

 

Disadvantages of Filler slabs 

1. The filler slab technique requires expertise. There is a probability of errors made in its 

construction unless an expert is consulted for its design and construction. 

2. If the rebars come in touch with filler products made of clay, they may rust. To avoid 

this enough cover for reinforcement, sufficient care should be taken. 

3. For the reasons stated above, the terrace slopes must be properly planned, and all 

rainwater downpipes must be clog free. Sufficient care must be made to ensure terrace 

maintenance. 

 

 

https://theconstructor.org/building/thermal-insulation-of-buildings-materials-methods/21404/
https://theconstructor.org/concrete/reduce-carbon-footprint-construction-sector/48163/
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Composite Beam and Panel Roof 

A composite beam is a type of beam that is made of two or more different materials that are 

bonded together. A composite beam typically consists of a steel section (such as an I-beam or 

a H-beam) that is bonded to a concrete slab. The steel section provides the structural strength, 

while the concrete slab provides the mass and stiffness. 

A composite roof panel is a type of roof panel that is made of two or more different materials 

that are bonded together. A composite roof panel typically consists of a metal panel (such as 

steel or aluminum) that is bonded to a insulation material. The metal panel provides the 

structural strength, weather resistance, and durability, while the insulation material provides 

thermal insulation and sound insulation. 

The advantages of using composite beams and roof panels include: 

1. Increased strength: The combination of materials in composite beams and roof panels 

results in a stronger and more stable structure. 

2. Improved thermal insulation: The insulation material in composite roof panels 

improves the thermal insulation of the building, reducing energy costs. 

3. Increased durability: The metal panel in composite roof panels provides increased 

durability and weather resistance. 

4. Reduced weight: Composite beams and roof panels are generally lighter than 

traditional beams and roof panels, which can reduce the load on the building's 

foundation. 

5. Cost-effectiveness: Composite beams and roof panels can be more cost-effective than 

traditional beams and roof panels due to the reduced need for additional support 

structures and insulation materials. 

 

Disadvantages 

There are a few potential disadvantages to using composite beams and roof panels: 

1. Complex installation: Installing composite beams and roof panels can be more 

complex than installing traditional beams and roof panels, as it requires specialized 

equipment and techniques. 
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2. Limited design options: Composite beams and roof panels are typically limited to 

certain designs and dimensions, which can limit the architectural possibilities of a 

project. 

3. Limited material options: Composite beams and roof panels are typically made of 

specific combinations of materials, which can limit the options available to designers 

and builders. 

4. Cost: Composite beams and roof panels can be more expensive than traditional beams 

and roof panels, particularly due to the cost of the bonding agents and the specialized 

equipment required for installation. 

5. Maintenance: Composite beams and roof panels may require regular maintenance and 

inspection to ensure that the bond between the materials remains strong over time. 

6. Vulnerability to fire: Composite beams and roof panels are vulnerable to fire, as the 

bond between the materials may weaken or fail in high temperatures, which could 

compromise the structural integrity of the building. 

 

Uses 

Composite beams and roof panels are used in construction to provide structural support and 

stability to buildings. They are commonly used in both commercial and residential buildings. 

Composite beams are made by bonding two or more materials together, such as steel and 

concrete. They are often used in construction projects where traditional beams may not 

provide enough strength or stability. 

Composite roof panels are made by combining several materials together, such as metal and 

insulation. These panels are lightweight and can be used to create energy-efficient roofs that 

help to regulate the temperature inside the building. They are also commonly used in the 

construction of industrial buildings and warehouses. 

In summary, composite beams and roof panels are strong, durable, and efficient materials that 

are used in construction to provide support and stability to buildings. They are used in a wide 

variety of construction projects, including commercial and residential buildings, industrial 

buildings, and warehouses. 
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Pre-engineered and ready to use building elements 

Wood Products 

Wood products are widely used as building materials in both residential and commercial 

construction. Some of the common uses include: 

1. Framing: Lumber is the most common form of wood product used in framing, and is 

used for the structural support of walls, floors, and roofs. Engineered wood products 

such as laminated veneer lumber (LVL) and parallel strand lumber (PSL) are also 

used for framing, as they are stronger and more stable than traditional lumber. 

2. Flooring: Hardwood flooring is a popular choice for residential construction, while 

plywood and engineered wood products are used for subfloors. 

3. Decks and Porches: Wood is commonly used for decks and porches, as it is durable, 

easy to work with, and has a natural aesthetic. 

4. Siding: Wood siding, such as cedar, is used for its natural beauty and durability. 

5. Cabinetry and Millwork: Wood is used for cabinetry, millwork, and furniture as it is 

easy to work with and can be stained or painted to match any design. 

6. Roofing: Wood shingles and shakes are used for roofing, and are known for their 

natural beauty and durability. 

7. Insulation: Wood fiber and cellulose insulation are made from recycled wood 

products, and are used for insulation in walls, floors, and attics. 

8. CLT (cross-laminated timber) is a new technology that allows to build high-rise 

buildings with wood, it has good structural properties, fire resistance and good 

environmental properties. 

 

Types of wood products 

There are several types of engineered wood products, including: 

1. Laminated Veneer Lumber (LVL): This is made by gluing together thin layers of 

veneer, and is used for beams, headers, and other structural applications. 

2. Parallel Strand Lumber (PSL): This is made by gluing together long, thin strands of 

wood, and is used for beams, columns, and other structural applications. 

3. I-joists: These are made by attaching a solid-sawn lumber flange to an engineered 

wood web, they are used for floor and roof framing. 

4. Glulam: This is made by gluing together layers of lumber, and is used for beams, 

arches, and other structural applications. 
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5. Cross-Laminated Timber (CLT): This is made by gluing together layers of lumber at 

right angles to each other, and is used for walls, floors, and roofs. 

6. Oriented Strand Board (OSB): This is made by gluing together layers of thin strands 

of wood, and is used as a sheathing material for walls, roofs, and floors. 

7. Plywood: This is made by gluing together layers of veneer, and is used for sheathing, 

flooring, and other applications. 

8. Medium-Density Fiberboard (MDF): This is made by breaking down wood fibers and 

then compressing them with glue, it is used for furniture, cabinetry, and other 

applications that require a smooth finish. 

9. Particleboard: This is made by gluing together small particles of wood, it is used for 

furniture, cabinetry, and other applications that require a smooth finish. 

 

Advantages 

Engineered wood products offer several advantages over traditional solid wood products: 

1. Strength and Stability: Engineered wood products are stronger, more stable, and more 

consistent than traditional solid wood products. This means they can span longer 

distances and be used in more demanding applications. 

2. Moisture Resistance: Engineered wood products are less likely to warp, twist, or 

shrink than solid wood products. They are also less affected by changes in humidity 

and temperature, making them more suitable for use in areas with high moisture levels 

or extreme temperatures. 

3. Cost-Effective: Engineered wood products are often more cost-effective than solid 

wood products, as they can be made from smaller, less expensive pieces of wood or 

wood scraps. This reduces the pressure on natural forests and makes the product more 

affordable. 

4. Sustainability: Engineered wood products are considered to be more sustainable than 

traditional solid wood products as they are made from small-diameter trees and wood 

scraps, reducing the pressure on natural forests. They also use less wood than 

traditional products, reducing the environmental impact of harvesting and milling 

wood. 

5. Versatility: Engineered wood products can be produced in a variety of sizes and 

shapes, making them suitable for use in a wide range of construction applications. 
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6. Fire-Resistant: Engineered wood products like CLT and Glulam have good fire 

resistance properties and can be used in construction of high-rise buildings. 

7. Weight: Engineered wood products are lighter than solid wood products, making them 

easier to handle and transport. 

 

Disadvantages 

While engineered wood products offer many advantages over traditional solid wood products, 

there are also some disadvantages to consider: 

1. Limited Availability: Some types of engineered wood products may not be available 

in all regions, and may need to be ordered or shipped from a different location. 

2. Glue Odor: Engineered wood products are made by gluing together layers of wood, 

and the glue used in the manufacturing process can release an odor. This may be a 

concern for some people and could be an issue in some indoor applications. 

3. Surface imperfections: It may have surface imperfections like knots, holes, or 

discoloration that may not be as attractive as a solid wood products. 

4. Limited Design Flexibility: Engineered wood products may not be suitable for certain 

types of designs or architectural styles. 

5. Expansion and contraction: Engineered wood products may expand or contract due to 

changes in temperature or humidity, which could cause problems in certain 

applications. 

6. Limited Customization: Engineered wood products are made in a factory, which 

means that they may not be as customizable as traditional solid wood products. 

7. Expensive: Some engineered wood products like CLT and Glulam are more 

expensive than traditional solid wood products and may not be cost-effective for some 

projects. 

8. Some may not be suitable for load bearing structure: Some engineered wood products 

like plywood and OSB may not be suitable for load bearing structure and can only be 

used as sheathing or subflooring. 

Uses 

Engineered wood products are used in a wide range of construction and manufacturing 

applications, due to their strength, stability, and cost-effectiveness. Some common uses 

include: 
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1. Framing: Engineered wood products such as laminated veneer lumber (LVL), parallel 

strand lumber (PSL), and I-joist are used for framing, as they are stronger, more 

stable, and more consistent than traditional solid wood products. 

2. Flooring: Engineered wood flooring is made from thin layers of real wood that are 

glued together, it is less prone to shrinking or expanding than solid wood flooring. 

3. Decks and Porches: Engineered wood products such as composite decking, which is 

made from a combination of wood fibers and plastic, are used for decks and porches, 

as they are durable and easy to work with. 

4. Roofing: Engineered wood products such as laminated strand lumber (LSL) and 

laminated veneer lumber (LVL) are used for roof trusses and rafters, as they are 

strong and stable. 

5. Insulation: Engineered wood products such as cellulose insulation, which is made 

from recycled wood products, are used for insulation in walls, floors, and attics. 

6. High-rise Buildings: Engineered wood products like CLT and Glulam can be used to 

build high-rise buildings, as they have good structural properties, fire resistance and 

good environmental properties. 

7. Furniture and Cabinetry: Engineered wood products like MDF, particleboard and 

plywood are used for furniture and cabinetry, as they are smooth, consistent, and easy 

to work with. 

8. Subflooring: Engineered wood products like plywood, OSB, and chipboard are used 

for subflooring, as they are stable, consistent, and easy to install. 

 

Steel  

Engineered steel is a type of steel that has been modified or treated in some way to improve 

its properties or performance. This can include adding alloying elements, heat treatment, or 

other processes. Some common types of engineered steel include: 

• High-strength low-alloy (HSLA) steel: made by adding small amounts of alloying 

elements, such as chromium, nickel, or molybdenum, to improve the strength of the 

steel without making it brittle. 

• Tool steel: made by adding alloying elements, such as tungsten, molybdenum, or 

vanadium, to improve the hardness and wear resistance of the steel. 

• Stainless steel: made by adding chromium to the steel, which improves its resistance 

to corrosion. 
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These types of engineered steel are commonly used in various industrial and consumer 

applications such as construction, automotive, aerospace, energy, and other heavy industries. 

They are also used in consumer products like kitchen appliances and utensils. Engineered 

steel is designed to be stronger, more durable, and more resistant to certain types of damage 

than traditional steel. 

 

Advantages 

There are several advantages to using engineered steel: 

• Strength and durability: Engineered steel is designed to be stronger and more durable 

than traditional steel, which makes it ideal for use in structures that need to be able to 

withstand heavy loads or extreme weather conditions. 

• Improved properties: Engineered steel can have improved properties such as corrosion 

resistance, wear resistance, toughness, and ductility, depending on the alloying 

elements used. 

• Cost-effective: Engineered steel can be more cost-effective than traditional steel, as it 

can be used in smaller amounts to achieve the same level of strength and stability. 

• Consistency: Engineered steel can be made with consistent properties, which ensures 

that each piece of steel used in a structure or product is of the same quality. 

• Versatility: Engineered steel can be used in a wide variety of applications, including 

construction, automotive, aerospace, energy, and other heavy industries. 

• Sustainability: Engineered steel can be more efficient in using raw materials and can 

be recycled, which helps in reducing the environmental impact. 

 

Disadvantages 

There are also some disadvantages to using engineered steel: 

• Complexity: The process of creating engineered steel can be complex, which can 

make it more difficult and expensive to produce. 

• Risk of defects: The process of creating engineered steel can also increase the risk of 

defects or inconsistencies in the steel, which can compromise its strength and 

durability. 

• Limited availability: Some types of engineered steel may not be widely available, 

which can make it more difficult to find the right type of steel for a specific 

application. 
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• Cost: Engineered steel can be more expensive than traditional steel due to the cost of 

the alloying elements and the process of creating the steel. 

• Welding and machining: Some types of engineered steel can be more difficult to weld 

or machine than traditional steel, which can add to the cost and complexity of 

manufacturing and construction. 

• Lack of standardization: There is a lack of standardization of the process and the type 

of alloying elements used in engineered steel, which can make it hard to compare 

different products and select the right one for a specific application. 

 

Uses 

Engineered steel can be used in a wide variety of applications, including: 

• Construction: Engineered steel can be used in the construction of buildings, bridges, 

and other structures to improve their strength and durability. High-strength low-alloy 

steel is commonly used in construction for its balance between strength and ductility. 

• Automotive: Engineered steel is used in the automotive industry for its strength, 

durability, and resistance to wear. Tool steel is commonly used in the manufacturing 

of gears, shafts, and other parts that are subject to high loads and wear. 

• Aerospace: Engineered steel is used in the aerospace industry for its strength and 

resistance to corrosion. Stainless steel is commonly used in aerospace for its 

resistance to corrosion. 

• Energy: Engineered steel is used in the energy industry for its strength, durability, and 

resistance to wear. Tool steel is commonly used in the manufacturing of drilling 

equipment, pumps, and other parts that are subject to high loads and wear. 

• Heavy Industries: Engineered steel is used in the heavy industries such as mining, 

shipping, and manufacturing for its strength and durability. High-strength low-alloy 

steel is commonly used in these industries for its balance between strength and 

ductility. 

• Consumer goods: Engineered steel is also used in consumer goods such as kitchen 

appliances, utensils, and other products that need to be strong and durable. Stainless 

steel is commonly used in these applications for its resistance to corrosion and easy to 

clean properties. 
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Plastic 

Engineered plastic is a type of plastic that has been modified or blended with other materials 

to improve its properties or performance. Some common types of engineered plastics include: 

• Reinforced plastics: made by adding fibers, such as glass or carbon, to the plastic to 

improve its strength and stiffness. 

• Thermoplastic composites: made by blending thermoplastic polymer resin with other 

materials such as fibers, fillers or powders to improve its properties. 

• Thermosetting composites: made by blending thermosetting polymer resin with other 

materials such as fibers, fillers or powders to improve its properties. 

• Blends: made by blending two or more different types of plastic together to improve 

its properties. 

• Elastomers: made by blending a rubber-like material with plastic to improve its 

flexibility and durability. 

These types of engineered plastic are commonly used in various industrial and consumer 

applications such as automotive, aerospace, construction, consumer goods, and packaging. 

They can have improved properties such as strength, stiffness, durability, resistance to heat, 

chemicals, and UV light, dimensional stability, and weight reduction. 

 

Advantages 

There are several advantages to using engineered plastic: 

• Lightweight: Engineered plastic is lighter in weight than traditional materials such as 

metal, which makes it easier to transport, handle and install. 

• Strong and Durable: Engineered plastic can be stronger and more durable than 

traditional plastic, due to the addition of fibers, fillers or powders to improve its 

properties. 

• Chemical and Weather resistance: Engineered plastic can be more resistant to 

chemicals and weathering, which makes it suitable for outdoor applications. 

• Dimensional stability: Engineered plastic can have improved dimensional stability, 

which means it is less likely to warp, bend or shrink over time. 

• Variety of forms: Engineered plastic can be molded, extruded or shaped into a wide 

range of forms and sizes, which makes it suitable for a variety of applications. 
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• Cost-effective: Engineered plastic can be more cost-effective than traditional 

materials, as it can be used in smaller amounts to achieve the same level of strength 

and stability. 

• Sustainability: Engineered plastic can be recycled, which helps in reducing the 

environmental impact. 

 

Disadvantages 

There are also some disadvantages to using engineered plastic: 

• Lower strength than some materials: Depending on the type of engineered plastic, it 

can have a lower strength than some traditional materials such as metal, which may 

not be suitable for certain high-load applications. 

• Temperature sensitivity: Some types of engineered plastic can become brittle at low 

temperatures or lose their strength at high temperatures, which limits their use in 

certain environments. 

• Fire hazard: Some types of engineered plastic may be flammable and can release toxic 

fumes when exposed to fire, which can be a safety hazard. 

• Processing: Creating engineered plastic can be a complex process, which can make it 

more difficult and expensive to produce. 

• Limited availability: Some types of engineered plastic may not be widely available, 

which can make it more difficult to find the right type of plastic for a specific 

application. 

• Cost: Engineered plastic can be more expensive than traditional plastic due to the cost 

of the added materials and the process of creating the plastic. 

• Recycling: Some types of engineered plastic can be difficult to recycle, which can 

limit the sustainability of the material. 

 

Uses 

Engineered plastic can be used in a wide variety of applications, including: 

• Automotive: Engineered plastic is used in the automotive industry for its strength, 

durability, and weight reduction. Thermoplastic composites and reinforced plastic are 

commonly used in the manufacturing of parts such as the body panels, bumpers, and 

interior parts. 
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• Aerospace: Engineered plastic is used in the aerospace industry for its strength, 

durability, and weight reduction. Thermoplastic composites and reinforced plastic are 

commonly used in the manufacturing of parts such as the fuselage, wing, and tail 

structures. 

• Construction: Engineered plastic can be used in the construction industry for its 

strength, durability, and resistance to weathering. Reinforced plastic and 

thermoplastic composites are commonly used in the manufacturing of roofing, siding, 

and decking materials. 

• Consumer goods: Engineered plastic is used in a wide range of consumer goods such 

as appliances, electronics, and other products that need to be lightweight, durable and 

have good dimensional stability. 

• Packaging: Engineered plastic is used in packaging industry for its strength, 

durability, and resistance to chemicals. Thermoplastic composites and reinforced 

plastic are commonly used in the manufacturing of packaging materials such as 

bottles, containers, and films. 

• Medical: Engineered plastic is used in the medical industry for its strength, durability, 

and resistance to chemicals. Reinforced plastic and thermoplastic composites are 

commonly used in the manufacturing of medical devices such as implantable devices 

and surgical instruments. 

 

Contributions of agencies 

COSTFORD 

The Centre of Science and Technology for Rural Development (COSTFORD) is an Indian 

non-profit organization that aims to promote sustainable development in rural areas through 

the use of science and technology. 

COSTFORD was established in 1984 and is based in the state of Kerala, India. The 

organization conducts research and development activities, offers training and education 

programs, and provides technical assistance to farmers, rural communities, and small-scale 

industries. COSTFORD also provides consultancy services to government agencies, non-

governmental organizations, and private companies. 

The organization's activities are focused on several key areas, including: 
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1. Sustainable Agriculture: COSTFORD provides technical assistance to farmers and 

rural communities to improve agricultural productivity and reduce environmental 

degradation. 

2. Renewable Energy: COSTFORD promotes the use of renewable energy sources, such 

as solar and wind power, to improve access to energy in rural areas. 

3. Rural Infrastructure Development: COSTFORD works to improve rural 

infrastructure, such as roads, water supply, and sanitation, to promote sustainable 

development in rural areas. 

4. Rural Industries: COSTFORD provides technical assistance to small-scale industries 

in rural areas, to improve their productivity and competitiveness. 

5. Climate Change Adaptation and Mitigation: COSTFORD works to help rural 

communities adapt to the impacts of climate change and to reduce greenhouse gas 

emissions. 

COSTFORD plays an important role in promoting sustainable development in rural areas in 

India. The organization's activities are focused on improving the lives of farmers and rural 

communities, while also protecting the environment. 

 

Contribution 

The Centre of Science and Technology for Rural Development (COSTFORD) has made 

significant contributions to promoting sustainable development in rural areas in India through 

the use of science and technology. Some of the organization's key contributions include: 

1. Research and Development: COSTFORD conducts research and development 

activities to develop new technologies and techniques for sustainable agriculture, 

renewable energy, and rural infrastructure development. The organization also 

conducts research on the impacts of climate change on rural communities and 

develops strategies to help them adapt. 

2. Technical Assistance: COSTFORD provides technical assistance to farmers, rural 

communities, and small-scale industries to improve their productivity and 

competitiveness. The organization also provides training and education programs to 

help rural people acquire the skills and knowledge needed to take advantage of new 

technologies and opportunities. 
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3. Consultancy Services: COSTFORD provides consultancy services to government 

agencies, non-governmental organizations, and private companies to help them 

develop sustainable development projects in rural areas. 

4. Promoting Renewable Energy: COSTFORD has been promoting the use of renewable 

energy sources, such as solar and wind power, to improve access to energy in rural 

areas. The organization has helped to install thousands of solar lights and solar 

pumps, which have improved the livelihoods of many rural people. 

5. Rural Infrastructure Development: COSTFORD has been involved in the 

development of rural infrastructure, such as roads, water supply, and sanitation, which 

have improved the living conditions of many rural people. 

6. Climate Change Adaptation and Mitigation: COSTFORD has been working to help 

rural communities adapt to the impacts of climate change and to reduce greenhouse 

gas emissions. The organization has been promoting sustainable agricultural practices, 

such as agroforestry, and has been involved in the development of climate-resilient 

infrastructure. 

Overall, COSTFORD has made significant contributions to promoting sustainable 

development in rural areas in India. The organization's activities have helped to improve the 

lives of farmers and rural communities, while also protecting the environment. 

 

Nirmithi Kendra 

Nirmithi Kendra (NK) is a word which means "Construction Centre". Nirmithi Kendra is a 

term used for a government-run organization or a non-profit group that promotes low-cost, 

sustainable, and eco-friendly construction methods. The main focus of Nirmithi Kendra is to 

provide technical assistance and training to individuals, communities, and small-scale 

builders in the construction of low-cost housing and other small-scale infrastructure projects. 

The organization typically provides services such as: 

1. Technical Assistance: Nirmithi Kendra provides technical assistance and advice to 

individuals, communities, and small-scale builders on the construction of low-cost 

housing and other small-scale infrastructure projects. 

2. Training: Nirmithi Kendra provides training programs on low-cost construction 

methods and materials to individuals, communities, and small-scale builders. 
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3. Research and Development: Nirmithi Kendra conducts research and development 

activities to develop new, low-cost construction methods and materials. 

4. Consultancy Services: Nirmithi Kendra provides consultancy services to government 

agencies, non-governmental organizations, and private companies to help them 

develop sustainable development projects in rural areas. 

5. Promotion of Traditional and Vernacular Architecture: Nirmithi Kendra promotes 

traditional and vernacular architecture and helps to preserve the cultural heritage of 

the region. 

6. Promotion of Sustainable Building Techniques: Nirmithi Kendra promotes sustainable 

building techniques and materials such as compressed stabilized earth blocks, fly ash 

bricks, and bamboo construction. 

7. Demonstration Projects: Nirmithi Kendra undertakes demonstration projects to 

showcase the low-cost, sustainable, and eco-friendly construction techniques and 

materials. 

The primary goal of Nirmithi Kendra is to provide low-cost and sustainable housing to the 

underpriv. 

 

Contribution 

Nirmithi Kendra (Construction Center) is an organization that promotes low-cost, sustainable, 

and eco-friendly construction methods. The main focus of Nirmithi Kendra is to provide 

technical assistance and training to individuals, communities, and small-scale builders in the 

construction of low-cost housing and other small-scale infrastructure projects. The 

organization has contributed in several ways: 

1. Low-cost housing: Nirmithi Kendra has contributed to the construction of low-cost 

housing for people living in poverty, helping to improve the living conditions of many 

families. 

2. Skill Development: Nirmithi Kendra has trained many individuals, communities and 

small-scale builders on low-cost construction methods and materials, contributing to 

the development of skilled workforce. 

3. Promotion of sustainable building techniques: Nirmithi Kendra promotes sustainable 

building techniques and materials such as compressed stabilized earth blocks, fly ash 
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bricks, and bamboo construction. This has helped to reduce the environmental impact 

of construction and promote the use of locally available and eco-friendly materials. 

4. Research and Development: Nirmithi Kendra conducts research and development 

activities to develop new, low-cost construction methods and materials. This helps to 

improve the efficiency and effectiveness of low-cost housing construction. 

5. Consultancy services: Nirmithi Kendra provides consultancy services to government 

agencies, non-governmental organizations, and private companies to help them 

develop sustainable development projects in rural areas. This has helped to improve 

the lives of people living in rural areas. 

6. Promotion of Traditional and Vernacular Architecture: Nirmithi Kendra promotes 

traditional and vernacular architecture, helping to preserve the cultural heritage of the 

region. 

7. Demonstration Projects: Nirmithi Kendra undertakes demonstration projects to 

showcase the low-cost, sustainable, and eco-friendly construction techniques and 

materials. This helps to raise awareness about sustainable construction methods and 

inspire others to adopt similar practices. 

 

Habitat 

In the context of construction, habitat refers to the design, construction and maintenance of 

buildings and other human-made environments that provide safe, healthy, and comfortable 

living spaces for people. Habitat in construction is a holistic approach that takes into account 

the physical, social, and environmental needs of the people who will be living in the built 

environment. 

Here are some ways in which habitat is incorporated in construction: 

1. Affordable housing: Habitat in construction includes the design, construction, and 

maintenance of affordable housing units, which are accessible to low-income families 

and individuals. 

2. Sustainable design: Habitat in construction includes the use of sustainable design 

principles, such as energy-efficient systems, the use of renewable energy sources, and 

materials that have a low environmental impact. 
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3. Accessibility: Habitat in construction includes the design, construction, and 

maintenance of buildings and other human-made environments that are accessible to 

people with disabilities and other mobility challenges. 

4. Community engagement: Habitat in construction includes the participation of local 

communities in the design and construction of their living spaces, to ensure that their 

needs are taken into account. 

5. Health and well-being: Habitat in construction includes the design, construction, and 

maintenance of buildings and other human-made environments that promote the 

health and well-being of the people who live in them, through features such as natural 

light, good ventilation, and access to green spaces. 

6. Resilience to natural hazards: Habitat in construction includes the design and 

construction of buildings and other human-made environments that are resilient to 

natural hazards such as floods, hurricanes, earthquakes, and other extreme weather 

events. 
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REVIEW QUESTIONS 

1. Explain Flemish bond and its types. 

2. Explain rat trap bond and write the advantages and disadvantages. 

3. Briefly explain the selection of bricks and construction of rat trap bond. 

4. Explain the elements of an arch. 

5. Explain panels and write its advantages. 

6. Write the advantages, disadvantages and properties of ferrocement. 

7. Explain the following precast members and also write their advantages, disadvantages 

and uses: 

i. Wall and roof panels 

ii. Beams 

iii. Columns 

iv. Door and Window frames 

v. Water tanks and septic tanks 

8. Explain the different types of roofing materials. 

9. Explain the different types of wood products and also write its advantages and 

disadvantages. 

10. Explain the contribution of different agencies: 

i. COSTFORD 

ii. Nirmithi Kendra 

 

 


