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Unit – II : 

Development and adopting sustainable construction technology 

INTRODUCTION, ADOPTION OF INNOVATIVE COST EFFECTIVE CONSTRUCTION TECHNIQUES, ADOPTION OF 

PRE-CAST ELEMENTS IN PARTIAL PREFABRICATION, ADOPTING OF TOTAL PREFABRICATION OF MASS 

HOUSING IN INDIA, GENERAL REMARKS ON PRE CAST ROOTING/FLOORING SYSTEMS, ECONOMICAL WALL 

SYSTEM, SINGLE BRICK THICK LOADING BEARING WALL, 19CM THICK LOAD BEARING MASONRY WALLS, 

HALF BRICK THICK LOAD BEARING WALL, FLY ASH-GYPSUM BRICK FOR MASONRY, STONE BLOCK MASONRY, 

ADOPTION OF PRE-CAST R.C. PLANK AND JOIN SYSTEM FOR ROOF/FLOOR IN THE BUILDING. 

 

ADOPTION OF SUSTAINABLE TECHNOLOGIES – 

Realizing the gravity of the situation, Sustainable low cost housing technologies which could provide houses 

to masses at affordable cost assumes greater significance. The present strains on Indian economy and the 

ever-growing demand for housing, call for adoption of appropriate building technology which could achieve 

utmost economy and speed in construction. These are developed by the various research and development 

bodies in the country, namely;  

1) Central Building Research Institute (CBRI). 

2) Structural Engineering Research Centre (SERC). 

 3) Centre for Application of Science and Technology to Rural Areas (CASTRA). 

 4) Regional Research Laboratories (RRL). 
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5) National Environmental Engineering Research. 

 

The important need and e e o e s dream to have their own home with individual needs. 

 Since India is a developing country, the economy haves importance. The housing is so impacted with the 

cost based construction. So, there are various cost effective techniques of construction. Lots of them are 

also energy efficient and easily adoptable. 

 

Essential requirement to human existence is a HOME next only to food and clothing. A breakthrough for 

application of sustainable and cost effective technologies for better housing in rural and urban areas is an 

urgent need considering spiraling construction costs. There is a need for the adoption of strong, durable, 

environment friendly, ecologically appropriate, energy efficient and yet cost effective materials and 

appropriate technologies in construction. 

 

Laurie baker is one who worked on cost effective construction techniques as its best. Baker showed, in fact, 

that sustainable technologies when adopted with care and creativity, could lead to a unique architectural 

expression, one that moved the expert and the layman alike. Proper materials is the basic need to develop 

any construction technique. 

Brick, wood, stone are three major materials which can be used in India for any type of construction. 

 

Building Cost- The building construction cost can be divided into two parts namely:  

Building material cost: 65 to 70 %  

Labor cost: 65 to 70 % 

 Size-The smaller the project in terms of scope or the number of square feet, the more it will cost per square 

foot. 

Type-Different types of project have different levels of complexity and detail. 

 

Special Construction Complexity can greatly increase the cost of the project. For exp-Renovation, especially 

if it requires altering or moving structural components, can be costly because it necessitates demolition as 

well as building. Special construction may also be necessary to shield surrounding spaces from noise, fire 

and other hazards. 

 

Project accessibility 
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 Labor Rate 

 Material Costs 

 General Economic Pressures 

 Time of Year 

 

These were the factors affecting the budget of making any structure but we are here to know more about 

the construction techniques- the techniques which helps us in reducing the cost of structure. So, let s move 

to a ds the te h i ues… 

 

a) Stabilized compressed earth blocks are made of mud stabilized with 5% cement/lime etc. and compacted 

in block making machine with no burning. A good walling material as burnt bricks and is economical, 

stronger, energy saving and simple to manufacture. 

 

b) Fly ash gypsum stabilized mud blocks are much stronger with less water absorption and cheaper than 

cement stabilized blocks. With 5 to 10% fly ash- G, 30% saving in cement could be achieved in addition to 

utilization of the waste product like fly ash. 

 

c) Fly ash- lime gypsum products manufactured by blending fly ash lime and calcined gypsum for making a 

useful product named Fal-G , and can be used a cementations material for mortar/plaster and for masonry 

blocks of any desired strength. It can also be used for road pavements and plain concrete in the form of Fal-

G concrete. 

 

 d) Clay red mud burnt bricks produced from alumina red mud or bauxite, an industrial waste of aluminum 

producing plants in combination with clay. Possess all the physical properties of normal clay bricks and 

solves the problem of disposal of the waste product and environmental pollution. In addition, they have 

good architectural value as facing bricks due to their pleasing hues of color. 

 

e) Precast stone blocks of larger size than normal bricks are manufactured by using waste stone pieces of 

various sizes with lean cement concrete and enable a rationalized use of natural locally available materials. 

Shaping stones in this manner, enables speedy construction saves on cement, reduces thickness of stone 

walls and effects overall saving by eliminating plasters on internal/external wall surfaces. 
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 f) Precast concrete blocks made to similar dimension of stone blocks without large size stone pieces, but 

using coarse and fine graded cement. They have excellent properties comparable to other masonry blocks, 

are cheaper and facilitate speedy construction and especially suitable where quality clay for bricks making is 

not available. 

 

Random rubble masonry in mud/cement mortar placed in excavation over thick sand bed. Rubble pointing 

above ground level in stabilized cement mortar. 

 

Use of lean cement concrete mix 1:8:16 for base with brick masonry in 1:6 cement mortar footings. 

Use of lean cement concrete mix as above for base and over burned bricks masonry in cement lime mortar 

(1:2:12) footings. 

Arch foundations in place of spread foundations 

 

Normally the foundation cost comes to about 10 to 15% of the total building. 

 

It is recommended to adopt a foundation depth of 2 ft.(0.6m) for normal soil like gravely soil, red soils etc. 

It is suggested to adopt arch foundation in ordinary soils. 

 

In case of black cotton and other soft soils, it is recommend to use under ream pile foundation which saves 

about 20 to 25% in cost over the conventional method of construction. 

 

Precast stone- blocks of larger size than normal bricks are manufactured by using waste stone pieces of 

various sizes with lean cement concrete and enable a rationalized use of natural locally available materials. 

Shaping stones in this manner, enables speedy construction saves on cement, reduces thickness of stone 

walls and effects overall saving by eliminating plasters on internal/external wall surfaces.  f) Precast 

concrete blocks made to similar dimension of stone blocks without large size stone pieces, but using coarse 

and fine graded cement. They have excellent properties comparable to other masonry blocks, are cheaper 

and facilitate speedy construction and especially suitable where quality clay for bricks making is not 

available. 

 

ADOPTING OF TOTAL PREFABRICATION OF MASS HOUSING IN INDIA- 
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Prefabricated structure is one, the component member of which is precast, either in factories or in 

temporary plants established on the site. These precast members are transported to the site and then they 

are hoisted, set into complete structure. Prefabrication method of construction as compared to the 

traditional in-situ construction of buildings results in faster rehabilitation models with more efficiency and 

reduced environmental damages. Prefabrication, in one form or the other, has been in practice since many 

centuries. However, the first prefabricated building is known to be constructed in the year 1905. In the early 

years, materials such as stone and logs were extensively used, and such a construction was called as ultra-

light construction. However, the boom in the prefabrication market occurred after the end of World War I. 

And since then, massive prefabricated buildings have been constructed, owing to the fluctuating trends in 

construction industries and demand for homes at cheaper rate, due to tremendous losses suffered in World 

War 1. The countries at the forefront of prefabrication were United States of America and the Western 

Europe. 

 

II. BENEFITS OF PREFABRICATION  

 

 The main advantage of prefabricated method is the celerity by which the construction process takes place. 

Rapid urbanization, tremendous shortage of skilled labour and the need for having hassle-free construction 

methods is a trigger to offer prefab technology to build homes faster. 

 

 

 

 Other great advantage of prefabrication is durability. These prefab houses show better performance as 

they undergo strict checking mechanism that ensures the product comes out to be defect-proof. 

 These types of houses can be customized to specific needs/demands/requirements thus making it ideal 

than residing in conventional slums. These specific needs may include fire/ water/ sound proofing. 

 Lesser waste generated due to planned construction 
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PREFABRICATION IN INDIA  

Prefabrication in India came into effect with the foundation of Hindustan Housing Factory in 1950 as a 

solution to the housing crisis resulted from the influx of refugees from West Pakistan (now known as 

Bangladesh) 

.The Hindustan Housing Factory pioneered the production of pre-stressed concrete railway sleepers to 

replace dilapidated wooden sleepers on Indian Railways. This government run company, located in Delhi 

and now known as Hindustan Prefab limited (HPL), mainly prefabricates precast concrete for various civil 

and architectural projects throughout India. Prefabricated materials are well-known for their durability and 

quality in India. Protection from climatic damages, precision work in computer controlled manufacture in 

factories and environmental-friendly techniques have attributed to the good quality standards of 

prefabrication. With an extremely competitive construction industry, construction management with the 

help of BIM (Building Information Modelling) techniques is being used to pre-plan and visualize the 

construction process. This makes the construction process leaner and gives scope for prefabrication before 

the actual site works begins, resulting in lesser wastage. These building systems are gaining popularity in 

India due to the need to use very scarce resources optimally. They also have the potential to address the 

problem of mass housing crisis in India that we face today.  

 

 L&T started a fully precast residential G+23 building project in Parel, Mumbai in 2011. This project will 

provide a total built up area pf 1.2M sq. ft. 6 building towers. Construction of three towers has been 

completed in a record time of just 3 months [4]. Speedy construction and design conforming to all IS design 

codes with less labour intensive operations are the major objectives achieved by this project. The TATA 

housing group is working on a housing project based on innovative prefabricated technologies. These 

houses will cost as low as INR 32,000.  

Tata Group will provide a kit consisting of structural elements which can be erected or assembled. These 

houses have an area of 20-30 sqmtrs and lifespan of 20 years. The project is still in pilot stage and will soon 

be implemented across the country. 

 A myriad of prefabrication companies are emerging within India in order to serve the housing demand of 

one of the most dense, heavily populated, and fastest growing economy in the world. An estimated 12 

million low cost housing is required by India at this very moment. A low cost house can be described as a 

house having an area less than 400 sq. ft or less. 
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Such houses are currently the need of the hour in big metropolitan cities, having a large number of slum 

dwellers. Prefabricated residential projects can significantly reduce the cost of housing and could be 

effective solution to the massive shortage of housing. 
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We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 
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