
 

 

UNIT – IV – CONSTRUCTION TECHNIQUES AND COST-EFFECTIVE 
MATERIALS 

PART-A    2 – MARKS 

 

1. What do you mean by cost effective construction materials? 
Ø The materials that are newly introduced are economical and have many 

advantages over other type of materials. These materials are called cost-effective 

modern construction materials.  

Ø Every material has its own advantages and disadvantage. So the material with 

more advantages and less cost is called as a cost effective construction materials. 

Man and his activities produce a lot of wastes at the same time man consumes 

many things. 

Ø The building materials are the largest in terms of weight being above 5 tones per 

capita per year consumed by a man than other things. The above wastes are 

disposed at unwanted places, but these base materials become useful resources 

when they are positioned in wanted places.  

Ø Today this is to be done in a technologically feasible (possible) economically 

viable and socially desirable manner. This becomes an existing and challenging 

field. Scientists, technologists, environmentalists, engineers and economists and 

others have to play an important role for effective waste management.  

 
2. What is the concept of Building Centers in India? 

 

Ø A building centre is an organization to use cost effective materials and techniques in 

construction by taking into account strength, durability, comfort and elegance of any 

building.  

Ø The building centre forms low cost technologies with very good quality in 

construction. This low cost technology reduces the cost of construction without 

affecting the quality. Cost effective technology is a collection of methods or strategies 

that use innovative materials and techniques to construct building at a cost less than a 

cost of current methods of construction.  



Ø The main aim of such technologies is to save the money and time without 

compromising on strength, durability, comfort and elegance of any building. So, the 

building centre is an organization to implement cost effective materials and 

techniques in construction by taking into account strength, durability, comfort and 

elegance of any building. This building centre form low cost technologies with very 

good quality in construction.  

Ø Low cost technologies reduce the cost of construction without affecting the quality. 

 

3. List any four criteria for appraisal of housing projects 
It means the checking of the housing project with respect to the specification 

and quality of construction, materials, labour, time (project duration) as per the pre-
plan schedule prepared already. 

Once projects have been formulated, it is the job of the planner to appraise the project. That 

is, decide if the project should be: 

Ø Recommended for funding; or 

Ø That further work is required of a minor nature that can be completed quickly and 

   Then be considered for funding; or 

Ø That project requires further work and should be considered for funding in a future 

year; or, 

Ø Due to the complex nature of the project, feasibility needs to be undertake; or 

Ø That the project should be rejected. 

 
4. Define Recovery pattern in Housing Finance. 

· When the loan or housing finance is arranged for any housing programme, the 

repayment of loan along with interest starts immediately after the first 

installment of loan is released. The way in which the loan is repaid within the 

rest to the department is called recovery pattern. 

· Recovery pattern is defined as the method of repayment of loan with interest 

by some clear cut instructions. Similarly when a building is taken for rental 

purposes the rent has to be paid correctly without any deviation in the 

agreement. If there is not paid correctly, the deposit amount paid by the tenant 

will be adjusted for rent. 

 

 

 



5. Describe about BMTC? 
Bangalore Metropolitan Transport Corporation (BMTC) is a government agency that 
operates the public transport bus service in Bangalore, India. It has the highest 
number of Volvo buses operated by a public transport company in India. 
 

6. Define building centers Concept. 
· The Setting up of Building Centres is an institutional development approach 

for the extension of improved low-cost building technologies through skill 
upgradation of local artisans and training of urban and rural youth, at State, 
district and block levels.  

· Low-cost building technologies to be propagated through these Building 
Centres will have to be carefully identified on the basis of local needs, 
resources and environment, The following will be the broad areas of action 

 
7. What are the impact of building center movement? 

· The Building Centre Movement was launched as a grass root level building 
technology transfer mechanism for taking the benefits of the non-conventional 
options in the building sector into everyday construction. These centres are 
acknowledged as effective ‘agents of transfer’ for cost effective, ecologically 
appropriate and energy saving building technologies. 

·  These Building centres can be set up by both individual entrepreneurs and 
organisations in the Government, nongovernment or private sector. The 
penetration of the movement has led to participation of all tiers of the civil 
society. 

·  The projects executed by building centres cover the entire spectrum of 
building activity - affordable EWS1 housing, high-visibility public asset 
buildings, community buildings and higher income group housing. 

·  For the initial establishment of the centre, assistance is given in the form of a 
start-up grant. With this seed capital, a majority of the centres have been 
successful in achieving self-sustainability through production and turnkey 
construction activities 

 
8. Describe about HUDCO. 

Housing and Urban Development Corporation organization is called HUDCO. It was  
set up in 1970 and functioning effective in middle of 1971. The importance of 
HUDCO is to promote housing and urban programmes in this country 
 

9. What are the Urban housing scenario? 

· We are looking at the Housing Scenario at a stag when the National Economy 
is on the road to revival, after reeling under depressive conditions for over the 
last three years. 

· The growth rate of the economy revival.might go up to levels up to 6%, if the 
revival is kept up. Share markets are not entirely looking up, though they are 
stabilizing at levels which can be termed as reasonable.  

· Industrial growth rate which was wallowing at a low of 1.5% is now at around 
5%. In fact, industrial credit given out by banks which in normal times would 



be about 4-5 times of bank credit given to housing, had in the last few years 
reduced to levels below advances to housing loans.  

· But the happy feature is that industrial growth is picking up. Even, the steel 
sector which was hopelessly down is now having hopes of  

 
 

10. What are the Rural housing scenario? 
· Rural housing is qualitatively different from urban housing in the sense that 

the housing activity is not very much based on the cash ewnorny but depends 
to a considerable extend on land rights and access to resources.  

· In rural housing also there is need to provide house - sites to the poor so that 
they are able to erect housing units over them . lndia is primarily rural in 
character where about 74 per cent of the population lives in villages (1991 
Census). Though there is no unanimous view about the magnitude of poverty, 
it is fact that vast majority lives below the poverty line. 

· A vast majority of the poor either do not have a house or live in an 
unserviceable Kutcha house. According to 1991 Census there are 341 million 
households who are absolutely houseless and about 10.31 million households 
live in unserviceable Kutcha house.  

· The total housing shortage in the country is thus about 13.72 million. To meet 
this housing shortage the Government of lndia has given special attention to 
the programmes for the rural housing and expectation are that by 2002 all rural 
houseless people will be provided shelter. 

 
11. Explain about IAY? 

· Public housing programme in the country started with the rehabilitation of 
refugees immediately after independence and since then, it has been a major 
focus area of the Government as an instrument of poverty alleviation.  

· Rural housing programme,as an independent programme , started with Indira 
Awaas Yojana (IAY) in January 1996. Although IAY addressed the housing 
needs in the rural areas, certain gaps were identified during the concurrent 
evaluations and the performance Audit by Comptroller and Auditor General 
(CAG) of India in 2014.  

· These gaps, i.e. nonassessment of housing The shortage, lack of transparency 
in selection of beneficiaries, low the quality of the house and lack of technical 
supervision, lack convergence, loans not availed by beneficiaries and weak the 
mechanism for monitoring was limiting the impact and outcomes of the 
programme. 

 

12. Explain the role of Banks in Housing Finance. 
It is implied that the Housing Finance companies and banking sector can find an 
equilibrium rate of return on deposits by simultaneous determination of the utilization 
of housing loans and supply of the funds. The results are also useful in determination 
of equilibrium ratio of the rental income to return on deposits. 
 



13. What are the rates of interest in Housing Finance? 
· Housing Finance is considered as a safest mode of investment for financial 

institutions. This avenue of investment provides greater flexibility in making 
financial agreements and contracts, easily adjustable with the Islamic 
principles, widely applicable in pure capitalistic societies; meet the 
requirements of strictly controlled economies, and also feasible for the 
nontraditional immigrants-based societies. In highly industrialized economies, 
the workers’ immigration form one city (or country) to another city (or 
country) is a common phenomenon. In those societies, people prefer to lease a 
house instead by its acquisition on ownership basis. 

·  In pure capitalistic societies, housing finance is used as a mode of long-term 
investment. In centrally controlled and planned economies, the housing 
finance is used for planning and development purposes.  

· In the interest-free Islamic economies the housing finance gives an 
opportunity to the investors and financial institutions to participate in the 
rental income and capital gains from the properties. 

·  
 

14. Define Cash flow analysis. 
Working capital is an important part of a cash flow analysis. It is defined as the 
amount of money needed to facilitate business operations and transactions, and is 
calculated as current assets (cash or near cash assets) less current liabilities (liabilities 
due during the upcoming accounting period). 
 

15. What are the performance evaluation of construction techniques? 
 The performance indicators represent efficiency in terms of cost, time, billing or cash 
flow, profitability, safety, quality, team satisfaction, and client satisfaction. Each of 
these eight indices is quantitatively determined and transformed into a standard scale.
   
 

16. What do you understand by Hybrid Concrete Construction? 



· Hybrid concrete construction embraces a number of different forms of structural 
frame, but in all cases precast concrete and cast in situ concrete elements are used 
where they are most appropriate for the project. 

· HCC produces simple, buildable and economic structures which result in faster, safer 
construction and reduced costs. This publication reveals the many benefits of HCC 
and includes case studies which demonstrate its effectiveness

17. Define Rat trap bond. 
Rat trap bond is a brick masonry method of wall construction, in which bricks are 
placed in vertical position instead of conventional horizontal position and thus 
creating a cavity (hollow space) within the wall.

 
18. List any four merits of new construction te

 
19. What is sustainable construction material

Sustainable Construction is the adoption of materials and products in buildings and 
construction that will require less use of natural resources and increase the reusability 
of such materials and products for the same or similar purpose, thereby reducin
waste as well. Sustainable construction also enhances the resilience of the industry as 
such materials are readily available in the world market. Steel, other metals, glass and 

Hybrid concrete construction embraces a number of different forms of structural 
frame, but in all cases precast concrete and cast in situ concrete elements are used 
where they are most appropriate for the project.  
HCC produces simple, buildable and economic structures which result in faster, safer 
construction and reduced costs. This publication reveals the many benefits of HCC 
and includes case studies which demonstrate its effectiveness. 

is a brick masonry method of wall construction, in which bricks are 
placed in vertical position instead of conventional horizontal position and thus 
creating a cavity (hollow space) within the wall. 

 

List any four merits of new construction techniques in housing. 

sustainable construction material? 
Sustainable Construction is the adoption of materials and products in buildings and 
construction that will require less use of natural resources and increase the reusability 
of such materials and products for the same or similar purpose, thereby reducin
waste as well. Sustainable construction also enhances the resilience of the industry as 
such materials are readily available in the world market. Steel, other metals, glass and 

Hybrid concrete construction embraces a number of different forms of structural 
frame, but in all cases precast concrete and cast in situ concrete elements are used 

HCC produces simple, buildable and economic structures which result in faster, safer 
construction and reduced costs. This publication reveals the many benefits of HCC 

is a brick masonry method of wall construction, in which bricks are 
placed in vertical position instead of conventional horizontal position and thus 

 

Sustainable Construction is the adoption of materials and products in buildings and 
construction that will require less use of natural resources and increase the reusability 
of such materials and products for the same or similar purpose, thereby reducing 
waste as well. Sustainable construction also enhances the resilience of the industry as 
such materials are readily available in the world market. Steel, other metals, glass and 



prefabricated parts using combinations of these, as well as recyclable substitutes for 
concrete are examples of sustainable materials and products. 
 

20. Mention any two advantages of modular bricks. 

_ Economy in cost of brick masonry: 
Considering 10 m2 of un-plastered wall, it is seen that the wall with modular bricks is 
17% cheaper than the wall constructed with FPS bricks. This, when translated in terms of 
cost would imply that a 10 m2 wall with class 7.5 modular would be cheaper by Rs. 623/- 
vis-à-vis class 7.5 FPS bricks at rates given in CPWD DSR 2002. 
_ Less Consumption of mortar: 
Mortar saving work out to approximately 27% in case of brickwork by the modular brick 
rather that the FPS bricks. 
_ Reduction in dead weight of the structure: 
Considering the weight of the FPS brick (3.2 kgs) and modular brick (2.5 kgs), use of 
modular bricks will result in reduction of dead weight of the structure by approx. 220% 
with consequent impact of generating saving in steel and cement consumption and 
foundation design in load bearing structure. In framed structures, the safety factor would 
be enhanced due to less weight on the foundation. 
_ Gives more carpet area: 
Municipal by laws state that the width of load bearing walls to be 200 mm thick. Modular 
bricks give load-bearing wall (200 mm thick) as per municipal byelaws against 230 mm 
wall thickness given by FPS bricks. Thus, with modular bricks an additional 2% carpet 
/floor area is achieved for dwelling with plinth area of 95 m2. 

 
 

21. What is the objectives of waste utilization? 

To assess the activities involved for the proposed and determine the type, nature 
and estimated volumes of waste to be generated; 
(ii) to identify any potential environmental impacts from the generation of waste at the 
site; 
(iii) to recommend appropriate waste handling and disposal measures / routings in  
accordance with the current legislative and administrative requirements; and 
(iv) to categorise waste material where practicable (inert material / waste fractions) for 

disposal considerations i.e. public filling areas / landfill. 

 
22. What are the types of fibers? 

There are 2 different types of fiber -- soluble and insoluble. Both are important for health, 
digestion, and preventing diseases. Soluble fiber attracts water and turns to gel during 
digestion. 
 

23. Define arch corbelling? 

A corbel arch (or corbeled / corbelled arch) is an arch-like construction method that 
uses the architectural technique of corbeling to span a space or void in a structure, such as 
an entranceway in a wall or as the span of a bridge. A corbel vault uses this technique to 
support the superstructure of a building's roof. 

A corbel arch is constructed by offsetting successive courses of stone (or brick) at the 
springline of the walls so that they project towards the archway's center from each 
supporting side, until the courses meet at the apex of the archway (often, the last gap is 



bridged with a flat stone). For a corbeled vault covering the technique is extended in three 
dimensions along the lengths of two opposing walls. 

 
24. What do you mean by skyscraper? 

Due to the increase in price of land in big clues the conception of multi storey 
building is called sky scraper. 
A skyscraper is a tall, continuously habitable building having multiple floors. When 
the term was originally used in the 1880s it described a building of 10 to 20 floors but 
now describes one of at least 40–50 floors.[1] Mostly designed for office, commercial 
and residential uses, a skyscraper can also be called a high-rise, but the term 
"skyscraper" is often used for buildings higher than 100 m (328 ft).[2] For buildings 
above a height of 300 m (984 ft), the term "supertall" can be used, while skyscrapers 
reaching beyond 600 m (1,969 ft) are classified as "megatall" 
 

25. Define shot Crete. 
· Shotcrete (also known by the trade name Gunite) uses compressed air to shoot 

concrete onto (or into) a frame or structure. The greatest advantage of the 

process is that shotcrete can be applied overhead or on vertical surfaces 

without forming. 

· It is often used for concrete repairs or placement on bridges, dams, pools, and 

on other applications where forming is costly or material handling and 

installation is difficult.  

· Shotcrete is frequently used against vertical soil or rock surfaces, as it 

eliminates the need for formwork. 

·  It is sometimes used for rock support, especially in tunneling. Shotcrete is 

also used for applications where seepage is an issue to limit the amount of 

water entering a construction site due to a high water table or other 

subterranean sources. This type of concrete is often used as a quick fix for 

weathering for loose soil types in construction zones. 

 
 

PART-B   16-MARKS 

FIRST HALF 

1. Illustrate the following construction techniques with neat sketches 
i) Under Reamed piles   

 



 
 

Single Under Reamed Pile 
 
 

 
 

Multiple Under Reamed Pile 
 

 
Under reamed piles are bored cast-in-situ concrete piles having one or more number of 
bulbs formed by enlarging the pile stem. These piles are best suited in soils where 
considerable ground movements occur due to seasonal variations, filled up grounds or in soft 
soil strata. Provision of under reamed bulbs has the advantage of increasing the bearing and 
uplift capacities. It also provides better anchorage at greater depths. These piles are 
efficiently used in machine foundations, over bridges, electrical transmission tower 
foundation sand water tanks. Indian Standard IS 2911 (Part III) - 1980 covers the design and 
construction of under reamed piles having one or more bulbs. According to the code the 
diameter of under reamed bulbs may vary from 2 to 3 times the stem diameter depending 
upon the feasibility of construction and design requirements. The code suggests a spacing of 
1.25 to 1.5 times the bulb diameter for the bulbs. An angle of 45 0 with horizontal is 
recommended for all under reamed bulbs. This code also gives Mathematical expressions for 
calculating the bearing and uplift capacities. 

 
 



 

 
 
 
 

ii) Brick-Cavity Walls  
 

 
Fig.1 brick cavity wall 

 
Brick masonry cavity walls consist of two wythes of masonry separated by an air space 
connected by corrosion-resistant metal ties (see Fig.1). The exterior masonry wythe can be 
solid or hollow brick, while the interior masonry wythe can be solid brick, hollow brick, 
structural clay tile, or hollow or solid concrete masonry units. The selection for each wythe 
depends on the required wall properties and features. A cavity of 2 to 4 1/2 in. (50 to 114 
mm) between the two wythes may be either insulated or left as an air space. The interior 
surface of the cavity wall may be left exposed or finished in conventional ways. Brick 
masonry cavity walls consist of two wythes of masonry separated by an air space connected 
by corrosion-resistant metal ties (see Fig.1). The exterior masonry wythe can be solid or 



hollow brick, while the interior masonry wythe can be solid brick, hollow brick, structural 
clay tile, or hollow or solid concrete masonry units. The selection for each wythe depends on 
the required wall properties and features. A cavity of 2 to 4 1/2 in. (50 to 114 mm) between 
the two wythes may be either insulated or left as an air space. The interior surface of the 
cavity wall may be left exposed or finished in conventional ways.  
 
 

 
iii) Rat Trap-Bond  
In India, most of the houses constructed in villages and towns are either one 
storey or 
two storey high. The span of rooms are 2.5 m to 3.5 m. Under these 
circumstances the 
stresses in brick work are nominal. However most of the structures use solid 
brick work 
using English Bond. The main reason for adopting this type of walling system 
is the 
availability of bricks in all parts of India. Though English bond has been used 
extensively, only recently alternative more efficient systems have been tried. 
RAT-TRAP BOND BRICK MASONRY 
Brick placed on edge in 1:6 cement mortar as indicated in Fig. 1 is a typical 
rat-trap 
bond. If the bricks available, are having a compressive strength of more than 4 
N/mm2 , 

then Rat-trap Bond Masonry can be adopted. 
Rat trap bond is a technique by Lawrie Baker in which bricks are 

placed on edge leaving gaps within the wall.  The strength of such a 

wall is the same as the traditional wall but the savings in quantity of 

bricks and cement mortar is up to 25% and for this bond no plastering 

is required. 

 

Introduction to Rat Trap Bond Masonry (RTB) 

Ø A “Rat-Trap Bond” is a type of wall brick masonry bond in which bricks are laid on 

edge (i.e. the height of each course in case of a brick size 230x110x75 mm, will be 



110 mm plus mortar thickness) such that the shiner and rowlock are visible on the 

face of masonry as shown below.  

Ø This gives the wall with an internal cavity bridged by the rowlock.  This is the major 

reason where virgin materials like brick clay and cement can be considerably saved.  

This adds this technology to the list of Green building technologies and sustainability 

for an appropriate option as against conventional solid brick wall masonry. 

Ø This cavity adds an added advantage as it adds a Green building feature of help 

maintain improved thermal comfort and keep the interiors colder than outside and 

vice versa. 

Ø The Rat trap bond construction is a modular type of masonry construction. Due care 

must be taken while designing the wall lengths and heights for a structure. 

Ø The openings and wall dimensions are to be in multiples of the module. Also the 

course below sill and lintel to be solid course by placing bricks on edge.  The masonry 

on the sides of the openings also to be solid as will help in fixing of the opening 

frame. 

ADVANTAGES OF RAT-TRAP BOND WALLS 
Ø The following are the main advantages 
Ø 1. Consumption of bricks is 25% less 
Ø 2. Consumption of mortar is 30% less 
Ø 3. Stability of wall is not affected 
Ø 4. Dead load is less and hence saving in foundation cost by 20% 
Ø 5. Since the wall is adjusted to have fair face, plastering can either be 
Ø avoided or if plastered thickness can be reduced. 
Ø 6. Labour intensive and hence can generate work in a country like India. 

 
iv) Precast channel unit 

 

 



 
 
 
 Precast Channel Unit It is a full span precast RCC unit, trough shaped in section (Fig. 1). It 
can be used for floors and roofs supported on suitable structures like Main reinforcement of 
the channel units shall comprise two bars of required diameter as per the design placed at the 
bottom of two legs of channel unit. Two bars of minimum mild steel grade I conforming to IS 
432 (Part 1) : 1982, 6mm dia shall be provided at top corners to support the stirrups (see Fig. 
2). Stirrups of 3 mm dia at the rate of 300 mm c/c along the length ofthe channel unit shall be 
provided.  

Mould The mould should be made from well seasoned good quality timber or steel. For 
economy in the long run in large projects, it is advantageous to have steel moulds or to line 
the surface of timber moulds coming in contact with concrete. by G.!. sheet. The mould 
mainly consists of two parts viz., the outer frame and the inner trough frame. The dimensions 
and shapes of the various components of timber mould of channel units are given in.  
brick/stone walls and RCC beams. It does not require any intermediate temporary props or 
supports, since the unit is strong enough to support the load, for which it is designed. The 
outer sides of the unit are corrugated and are grooved at the ends to  
• provide shear key action between adjacent units (Fig. 2). Nominal width of the unit is varies 
from 300 mm to 600 mm. its depth from 130 mm to 200 mm and a minimum flange thickness 
of 30 !TIm. The length of the unit may be adjusted to suit the span to be covered. but the 
maximum length is restricted to 4.2 m from stiffness considerations. Horizontal corrugations 
are provided on the two longitudinal faces of the units so that the structural roof/ floor acts 
monolithic after concrete grouted in the joints between the units attains strength. 
 
 

2. Describe the properties of following modern materials and compare  their costs and 
strengths with conventional materials 
 

i) Flyash   

· Thermal power stations are left with an undesirable by-product, fly ash, in 

large quantities which is not able to effectively utilize or dispose of. Currently, 



(2009) more than 120 million tonne of fly ash are generated annually and the 

storage and disposal has been costing the power stations substantial 

unproductive expenditure. Unfortunately, all the fly ash available at the power 

stations is not fit for use as mineral admixture directly. Fly ash as a mineral 

admixture should conform to IS: 3812. Such a material is available in the finer 

streams of Electro Static Precipitators fitted to the power generation system. 

· The coarser materials are required to be processed (generally with the help of 

Cyclones) before being considered for use as mineral admixture for concrete. 

There are only a few processing units in India, including the one as Nashik 

Thermal Power Station. As per the Euro Code for Concrete, only processed fly 

ash can be permitted as mineral admixture in concrete. The code limits the use 

of fly ash. About 35% of cement may be replaced by fly ash; the actual 

percentage replacement depending on the outcome of trial mixes. 

 

ii) Fibre reinforced concrete 

Fiber-reinforced concrete (FRC) is concretecontaining fibrous material which increases its 
structural integrity. It contains short discrete fibersthat are uniformly distributed and 
randomly oriented. Concrete is relatively brittle, and its tensile strength is typically only 
about one tenths of its compressive strength.  
 Regular concrete is therefore normally reinforced with steel reinforcing bars. 
 For many applications, it is becoming increasingly popular to reinforce the concrete with 
small, randomly distributed fibers. 
 Their main purpose is to increase the energy absorption capacity and toughness of the 
material, but also increase tensile and flexural strength of concrete. 
Concrete containing a hydraulic cement, water, fine or fine and coarse aggregate, and 
discontinuous discrete fibers is called fiber-reinforced concrete (FRC).  
 It may also contain pozzolans and other admixtures commonly used in conventional 
concrete. 
 Fibers of various shapes and sizes produced from steel, plastic, glass, and natural materials 
are being used; however, for most structural and nonstructural purposes, steel fiber is the 
most commonly used of all the fibers. There is considerable improvement in the post-

cracking behavior of concretes containing fibers. Although in the fiber-reinforced concrete 

the ultimate tensile strengths do not increase appreciably, the tensile strains at rupture do. 

 Compared to plain concrete, fiberreinforced concrete is much tougher and more resistant to 
impact. 



 

 

 

 

3.  What are the methods that can facilitate the Green building concept. 

 

 

Components of Green Building 

A “Green building” is defined as “a building constructed with design and construction 

processes which significantly reduce or eliminate negative impact of buildings on the 

environment and occupants.” The term essentially refers to a building which is energy 

efficient and environment friendly in terms of minimal disturbance to environment during 

construction and service. It, therefore, encompasses the planning, construction processes and 



service performance aspects of the building.  

Green buildings result from integrated design and construction processes which 

reduce the negative impact of building on the environment and the occupants. Green 

Buildings are considered to be important component of any model for sustainable urban 

development. Most of the construction material are obtained from the nature and 

subsequently processed. The manufacture of building materials and the construction 

processes disturb the environment and consume energy. The disturbance to environment 

includes depletion of ground cover, cutting of trees and soil erosion due to change in land use 

and excavation. 

Buildings are the third largest consumers of energy after industry and agriculture. The 

actual consumption varies from building to building depending on the nature of building in 

terms of use of the building, air conditioning, and other facilities. However in all categories 

of buildings the consumption of electricity is going to increase further in coming years. 

Several construction materials emit polluting gases for a long period after the construction. 

These include paints, varnishes and vinyl. These toxic construction materials have harmful 

effect on health of inhabitants. These issues can be addressed by adopting green features in 

building construction. The concept has been popular in USA and several other countries. 

These countries have rating systems to assess ‘green’ character of buildings. At the same time 

in these countries many local bodies have set norms for green features to be incorporated in 

buildings. 

OBJECTIVES OF GREEN BUILDING 

The fundamental objectives of green buildings are to conserve natural resources and 

increase energy efficiency. Conservation of resources also includes reducing damage to 

ecology due to construction activity. Increasing energy efficiency involves harnessing nature 

to minimize need for electricity for operation and maintenance of the building. Another 

important objective of Green buildings is to improve indoor air quality. Construction of 

buildings and structures is a major activity which contributes to the economy of the country. 

Building construction activity causes damage to ecology through land use disturbance; 

energy intensive materials and processes; generation of waste; and increased air and water 

pollution. The green buildings aim at minimising this damage by adopting appropriate 

designs and construction procedures. Buildings consume about 31% of global energy. This 

figure is likely to go up to 38% by 2050.  

In India, the present consumption of energy in buildings is about 25% of total energy 

consumption. The average annual energy consumption in a commercial air-conditioned 

building in India is 300 kilowatt hour per square meter. By adopting green building practices 



this consumption level can be reduced to half. Though the requirement of power for hybrid 

and non air-conditioned buildings is less, but there is great scope for reduction in power 

requirement for such buildings also. Such a saving will not only reduce the power bills but 

also mitigate the power shortage in the country by a great extent. One unit of power saved is 

equal to two units of power produced. Therefore, going in for green buildings makes a lot of 

sense for an energy deficient country like India. 

Construction materials like paints, varnishes, adhesives and vinyl’s emit polluting 

gases such as nitrous oxide and carbon dioxide for considerable time after the construction. It 

has been estimated by U. S. Environmental Protection Agency that air in new homes can be 

ten times more polluted than outside air. The indoor air quality in new houses is an area of 

concern in western countries. Here again, the green building aims at avoiding or minimising 

use of toxic construction material. 

 

 

4. Describe the properties of following modern materials and  compare their costs and 
strengths with conventional materials 
i) Bamboo   

 
 Strength Properties of Bamboo It has also been found that bamboo acts very well 
in buckling but due to low stresses than compared to steel and due to it not being 
straight it may not be very good. Further, it has been established that in seismic zones 
the failure of bamboo is very less as the maximum absorption of the energy is at the 
joints. Cellulose is the main component present in bamboo which is the main source 
of mechanical properties of bamboo. Some specific properties of Bamboo are as given 
below:  
 Specific gravity - 0.575 to 0.655  
 Average weight - 0.625kg/m  
 Modulus of rupture - 610 to 1600kg/cm2  
 Modulus of Elasticity - 1.5 to 2.0 x105kg/cm2  
 Ultimate compressive stress- 794 to 864kg/cm2  
 Safe working stress in compression - 105kg/cm2  
 
Safe working stress in tension It has also been found that bamboo acts very well in 
buckling but due to low stresses than compared to steel and due to it not being straight 
it may not be very good. Further, it has been established that in seismic zones the 
failure of bamboo is very less as the maximum absorption of the energy is at the 
joints. Cellulose is the main component present in bamboo which is the main source 
of mechanical properties of bamboo. Some specific properties of Bamboo are as given 
below:  
 Specific gravity - 0.575 to 0.655  
 Average weight - 0.625kg/m  
 Modulus of rupture - 610 to 1600kg/cm2  
 Modulus of Elasticity - 1.5 to 2.0 x105kg/cm2  
 Ultimate compressive stress- 794 to 864kg/cm2  



 Safe working stress in compression - 105kg/cm2  
 Safe working stress in tension - 160 to 350 kg/cm2  
 Safe working stress in shear- 115 to 180 kg/cm2  
 Bond stress - 5.6kg/cm2  

 

 

ii) Ferro cement 

 

Ferrocement or ferro-cement (also called thin-shell concrete or ferro-concrete) is a system 

of reinforced mortar or plaster (lime or cement, sand and water) applied over layer of metal 

mesh, woven expanded-metal or metal-fibers and closely spaced thin steel rods such as rebar. 

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. 

· Strength depends on two factors quality of sand/cement mortar mix and quantity of 
reinforcing materials used. 

 

Fig: Typical cross section of ferrocement structure. 

  

 



Constituent Materials for Ferrocement: 

· Cement 

· Fine Aggregate 

· Water 

· Admixture 

· Mortar Mix 

· Reinforcing mesh 

· Skeletal Steel 

· Coating 

Advantages and Disadvantages of Ferrocement 

Advantages: 
· Basic raw materials are readily available in most countries. 

· Fabricated into any desired shape. 

· Low labour skill required. 

· Ease of construction, low weight and long lifetime. 

· Low construction material cost. 

· 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 no of labors required. 

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

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

Process of Ferrocement Construction: 
· Fabricating the skeletal framing system. 

· Applying rods and meshes. 

· Plastering. 

·  Curing 

Applications of Ferrocements in Construction: 

· Housing 

· Marine 



· Agricultural 

· Rural Energy 

· Anticorrosive Membrane Treatment. 

· Miscellaneous. 

 

5. Briefly explain the following with reference to Housing Finance. 
i) Housing Finance system in India 

· House is a basic necessity. Everyone, rich or poor, whether in rural areas or urban 

areas, needs a house to protect his life and property and also to promote his well-

being. Houses do a great deal more than housing the people. They channel human 

relationship and are an integral part of the society. A house is not an isolated structure 

but forms part of the neighbourhood and the total community. 

· Housing does not mean the construction of a shelter only, a shelter to protect way 

from the inclemencies of weather. Housing in its wide sense a comprehends a shelter 

designed to fit in with his social and cultural wants and located in proper environment 

supported by physical and social infrastructure. The physical characteristic of the 

present day houses in the country also reflects various phases of the evolutionary 

process in the socio-cultural growth of the country. There is a growing demand for 

recognition of housing as basic human right. Providing adequate housing is the 

responsibility of the State. 

· In a large country like lndia, natural diversities, geographical and climatic extremes 

and socio- economic disparities have enhanced the magnitude of the problem of 

housing. The rural urban divide is a glaring example of the disparity. Estimates show 

that lndia will have 41 million people without a proper roof over their head by the 

year 2000 A.D. Of this, 32 million people would be in rural areas. Although there has 

been a sharp increase in the construction of houses in the past two decades, escalating 

land prices, paucity of land in urban centres and high interest rate have dampened the 

pace in recent years. 

HOUSING SHORTAGE IN INDIA 

· Housing shortage is the gap between total demand and total stock of houses. A 

shortage arises due to many forces among which the most important are the slze and 

growth in population, the marriage age and the prosperity of the economy 

· The housing shortage is estimated to have increased from 9 million dwelling units in 

1951 to 21.1 million in 1981 to 39.1 million in the year 2001. 

· Table5.1 Estimation of Housing Shortage in India 



·  

· As is seen in Table No. 5.1, housing shortage has grown faster in rural areas as 

compared to the urban sector. Rural and urban housing conditions in the country are 

unsatisfactory. The migration from rural areas, growth of cities and towns, growth of 

population, limited land, steep rise in construction materials have all contributed to 

the problem. In spite of the tremendous boost provided to the housing sector in recent 

times, the hous~ngs hortage in the country continues to be alarming. State Govt. has 

encouraged specific programmes and policies in the public and private sectors in 

construction activities. The housing policy aims at all-round development in housing 

and environmental situation and eradicating the bottlenecks In the housing sector. The 

magnitude of the housing shortage in urban and rural areas and the year- wise details 

from 1991 to 2001 are exhibited in Table No. 5.2 and a diagrammatic representation 

of the same is given in 

 

· Table 5.2 Housing Shortage in India : 1991-2001 

·  

· The housing shortage which stood at 8.23 million in 1991 is expected to fall to 6.64 

million in 2001 is due to the healthy investment from all quarters and equalizing the 

resources through various housing finance institutions and by broad-basing the 

institutional set up in the housing sector. The Govt. expects to reduce the urban 



housing shortage to the barest minimum and by 201 1 A.D; housing shortage will 

almost be negligible. 

 
 
 

ii) Pricing of Housing Units. 
· Normally a price of houses of housing are fixed by the government of housing board 

on prevailing or present guideline value or more value of load and the actual cost of 

construction. Based on the various income levels income groups the repayment 

amount and the price of houses are fixed by the housing board EWS, LIGH, MIG and 

HIG houses. 

· The price of the house is also fixed base facilities provided or amenities 

· created in the building. The facilities include the number of bed rooms the size of 

rooms, 

· attached bath or toilet, water supply arragnments etc. 

· Actual guide line value – Fixed by registrar office. Market value – Selling Price 

· The total cost of the house includes the cost construction of house and the cost of the 

land. The common facilities like park , playground, community hall, recreational hall, 

lift provision, security char fencing or compound, temple etc are provided for which 

the some amount is collected. 

RENTS 

· Rent is the money collected every month from the tenant people who live by paying 

rent for houses to the house owner for the various facilities1 provided in the house the 

rent is paid every month and initially a deposit is collected from tenant. Normally 3 

months’ rent is collected as advance. If any damage is created in the building by the 

tenant while vacating 

· the house suddenly without any prior notice or intimation to the house owner then 

monthly rent will be adjusted from the advance amount or any repair work, the 

advance amount will be utilsed. 

· For Govt. buildings or officers like PWD housing board, co-operative banks, 

nationalized bank co – operative store, medical shops, warehouses etc, if any building 

is taken for rent by a govt. the following procedure is adopted. 

· 1. Year of construction 

· 2. Cost of land 

· 3. Guideline value or land 

· 4. Market value of land 



· 5. Locality of building such as panchyat village or town, municipality, corporation 

etc.  

· By considering the above factor the Govt. department calculates and fix the rent for 

buildings for a partition 100 period say 3 years. 

· The Govt. department will fix the rent and an agreement is signed by the Govt. 

department and the building one in which the rent per month, advance amount to be 

paid any inner furnishing arrangements self’s partitions or modification, yearly % 

addition of rent, the method of payment or clearly return in the agreement. When the 

agreement period is ended, it will be renewed or cancelled based on the requirement. 

During renewal, the rent will be revised.  

· For bank officers govt servants, house rent allowances(HRA) is paid every money 

based on the location or the place in which they work, For cities, HRA will be more 

than other areas since the amount of living is more. Normally all the above details of 

particular building to be taken for rent of submitted to the higher authority. After 

getting the approval or permission from the concerned authority, the building will be 

occupied. If any maintenance work is to be required it has to be carries out by the 

house owner and if any fault in the tenant side, the charges will become by the 

tenants. 

 
 
 

6. Explain the concept, content functions and performance evaluation of building centre 
in Tamilnadu. Evaluate the performance of any one building centre you know.  
 

 Building Centre Concept 

Ø A building centre is an organization to use cost effective materials and techniques in 

construction by taking into account strength, durability, comfort and elegance of any 

building.  

Ø The building centre forms low cost technologies with very good quality in 

construction. This low cost technology reduces the cost of construction without 

affecting the quality. Cost effective technology is a collection of methods or strategies 

that use innovative materials and techniques to construct building at a cost less than a 

cost of current methods of construction.  

Ø The main aim of such technologies is to save the money and time without 

compromising on strength, durability, comfort and elegance of any building. So, the 

building centre is an organization to implement cost effective materials and 



techniques in construction by taking into account strength, durability, comfort and 

elegance of any building. This building centre form low cost technologies with very 

good quality in construction.  

Ø Low cost technologies reduce the cost of construction without affecting the quality. 

 Objectives 

The Setting up of Building Centre’s is an institutional development approach for the 

extension of improved low-cost building technologies through skill up gradation of local 

artisans and training of urban and rural youth, at State, district and block levels.  

Low-cost building technologies to be propagated through these Building Centre’s will 

have to be carefully identified on the basis of local needs, resources and environment, The 

following will be the broad areas of action.  

(a) Up gradation of traditional technologies will be one of the major concerns of the 

Building Centre's. Development and manufacture of established mud- blocks by using small 

quantity of lime and cement, making the traditional thatched roofs in the rural areas proof and 

fire resistant by adopting various methods and such other measures will be propagated by the 

Centre’s. 

(b) Development of skills for pre-fabricating low-cost building components with 

efficient utilization of steel and cement, like RCC sanitation rings and ferro-cement water 

tanks, hollow blocks, stone blocks, channel roofing system, fiber concrete tiles etc. would be 

the major thrust area in these Centre’s.  

(c) Encouraging building components using wastes and recycled materials would be 

another major concern of these centres.  

(d) Various manufactured low-cost building materials like asphaltic roofing sheet, 

Sulabh Sanitary wares, siporex components etc. can be stocked by the Building Centre’s and 

sold to home builders at reasonable prices.  

(e) The local artisans and unemployed youth will be trained in the use of low- cost 

building components and improved tools and equipments developed by building research 

institutions etc. so as to’ upgrade their skills.  

(f) The Centre’s will also promote low-cost house designs which relate to the life style 

of the local people. 

 
 
 

 
 
 


