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FUTURE TRENDS IN ,
CONCRETE TECHNOLOGY 3

A.R.Santhakumar
Former Emeritus Professor,
Department of Civil
Engineering IIT Madras

mall or large, all types of construction use concrete. Though conventional concrete is a widely used
construction material, there are other ‘tailored’ forms of concrete that are being increasingly used
for special purposes. Depending upon the need, one may employ prestressed, self-compacting,
and/or fibre-reinforced concrete. There are many varieties of modified concrete.

Developments in concrete industry can be classified into five major focus areas as shown in Fig. 1.
Recycling of demolition waste, use of industrial wastes such as fly ash, and green building method are
developments that have stemmed from the need to conserve materials and obtain maximum output from
them. High-strength and ultrahigh-strength concrete are, on the other hand, concentrating on improving
the strength and ductility behaviour under challenging loading conditions. Currently, a good number of

structures are built in very hostile environments. —
Such structures need to withstand severe and cyclic — App';;iﬂﬁglgf SMELL
environmental and weather changes. Therefore, ¥

the durability of concrete has been an important

considerationinthe recentdevelopmentsin concrete. Improvements to rebar

Polymers and co-polymers are added to concrete technology

to impart it new and improved properties that were

thought impossible about 20 years ago. The use Use of hybrid materials in
of special polymeric fibres has made it possible 5 cohcrete

for a material technologist to produce concrete as

flexible as rubber and as strong as steel. Similarly, Divalbpigits Enhancement of

the introduction of glass into the concrete mix makes  in concrete | durability properties of
concrete look as beautiful as a jewel. Composites  industry concrete structures

have enhanced the scope of the applicability of this

widely used construction material. Enhancement of concrete

1 Sustainability of Concrete Industry behaviour in terms of its
Concrete industry is drawing upon enormous ,| strength and ductility for

natural resources. Disposing of large quantities of rgils:%rlwtdierlﬁi\r’:ll

construction and demolition wastes in landfills for Rt RS

building new and high-rise structures has become

the order of the day. The cem_ent manufgcturlng CRFEERIETIBR AT SR TEE-
process, as well as the accumulation of considerably > making materials so that
large volumes of debris and rubble resulting from the industry is sustainable

the demolition of structures, is a serious threat to
the environment.

The search for environment friendly material to
substitute cement in concrete becomes most important in the light of the world facing serious problems
with CO2 emissions. It is known that production of 1 ton of Portland cement accounts for about 1 ton of
CO2 being added to the atmosphere.

In such a situation the industry is faced with the task of finding ways and means both to ease the
pressure on the natural resources and to optimize the use construction material. Efforts in this direction
have led to the use of high-volume fly-ash concrete, which can help save about 60% of cement. Also,
geopolymer, an inorganic alumino-silicate polymer synthesized from minerals, and by-products such as
rice husk ash or fly ash are being used as a binder in concrete.
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Fig. 1 Developments in
concrete industry




Rapid modernization and reconstruction of bridges, roads, and industrial structures involve demolition
of old structures, which generates lot of waste. The worldwide consumption of concrete is approximately
4.5 billion tonnes a year. It has been estimated that every year approximately 50 million tonnes of concrete
are discarded in Europe, 60 million tonnes in the United States, and 10 to 20 million tonnes in Japan. It has
been further estimated that by the year 2020 these figures will multiply several fold.

Apart from reconstruction, debris results from natural calamities and ravages of wars. For instance, the
hurricane Andrew caused damages to more than 10,000 houses in Florida, and after the earthquake in
Kobe, Japan, the amount of construction demolition waste was assessed to be of the order of 20 million
tonnes. In India, the Gujarat earthquake resulted in the accumulation of large construction debris and
wastes. Afghanistan and Iraq wars resulted in dumping of large quantities of demolished structures without
recycling. If the concrete industry is to sustain then the debris has to be recycled. The current trend is to
use technology to recycle wastes so that available resources for making concrete do not get depleted. In
addition, the structures that are built should be such that they do not generate waste and/or deplete the
natural resources.

1.1 Recycled Aggregate Concrete : Concrete 75%, Bricks 20%, |

The depleting nature of the concrete aggregates has led to recycling | Tiles, etc. 5°°
of waste/debris aggregates. In the long run, this will prove to be ek e
economically advantageous and sustainable. Such recycled aggregates
were used in the reconstruction of European cities on a large scale after
the Second World War. Demolished waste with partial substitution of
natural aggregates by recycled aggregates originating from concrete
provided a solution for the 200 million tons/year construction waste
generated in European Union recently.

Both fine and coarse aggregates can be produced by recycling
of waste. Physical properties of aggregates should be checked for
compliance before using them in the concrete mix. Owing to variation
in the composition of the debris at different locations, samples of debris
from each location should be tested for basic properties. Thereafter,
depending upon the requirement, design of the mix must be arrived at.

The demolition waste aggregates (Fig. 2) contain the following basic
materials (the proportions are approximate):

(a) Demolition concrete = 75% (b) Demolition brickwork = 20%

(c) Mosaic tiles and other impurities = 5%

The typical recycled coarse aggregate is shown in Fig. 3.

(Source: Kannappan et al. 2004)

Fig. 3 Recycled coarse aggregate
(Source: Kannappan et al. 2004)

Grading curves

- — Conventional

A detailed sieve analysis should be made with normal _g’liz, aggregate
aggregates and various proportions of recycled aggregates g 50 | *5;;3;;2‘;’8
identified. The proportion of recycled aggregates for which g &, -
the fineness modulus is nearly the same as that for normal jg; g
aggregates should be chosen and used. A typical grading curve § 20
drawn for recycled and conventional coarse aggregate used in a 0 = |
project is shown in Fig. 4. 1 10 100

|8 sieve size (in mm)
Fig. 4 Comparison grading curve
(Source: Kannappan et al. 2004)

Properties of recycled aggregate concrete

Recycled aggregate is a good substitute to conventional
aggregate in concrete. Experimental investigations have shown
that recycled aggregate concrete has compressive strength similar to conventional aggregate concrete.
Moreover, demolition waste possesses relatively low bulk density, higher water absorption, and cause low
workability in the fresh concrete. However, workability can be improved by using a suitable superplasticizer.
The experimental investigations have also shown that recycled aggregate concrete can be effectively and
successfully used for structural concrete work. From the point of view of sustainable growth of concrete
industry, recycled aggregate concrete holds promise. However it should be emphasized that proper mix
design and quality control are essential for the successful use of recycled aggregate concrete.
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1.2 Green Building
Green buildings are structures which are designed, built, operated, and/or reused in an ecological-

and resource-efficient manner. Green buildings are environment friendly, protect occupants health, and

make efficient use of water, energy, and other resources. Such buildings also reduce the overall impact of
concrete construction on the environment. Green buildings are also known as sustainable buildings.

Environmental benefits of green buildings are the following:
1.They sustain the quality of water and air.
2.They help conserve natural resources.
3.They help reduce quantity of waste produced.
4.They improve the ecosystem.

Economic benefits of such buildinngs include the following:
1.The initial cost of green building constructions is a little high, but its operation cost is less.
2.Improved occupant health, comfort, productivity, and reduced pollution ensure that the higher initial

cost incurred is justified and, in the long run, proves economical as well.
3.Green buildings need reduced life-cycle cost.

Material benefits from resorting to green buildings practices are as follows:
1.Reduction in building material needed and, hence, reduction in the cost of construction.
2.Recycling of construction waste.
3.Water is treated and reused (rainwater and water from washbasins can be treated and used for

garden).
4.Solid waste management program prevents waste generation and makes waste a resource.
5.Preserving environment.

Green building practices offer benefits for the occupants of the structure also. These include the following:
1.These buildings offer good quality environment and hence reduce the rate of respiratory diseases.
2.Adequate ventilation is provided.
3.Building material is chosen in such a way that it is nontoxic and helps protect environment.

4 Natural heating and cooling systems improve the room condition and comfort.
5.Prevent indoor microbial contamination by using materials resistant to microbial growth.
6.The overall life style and comfort of the occupant is improved.

Maintenance
A green building cannot achieve its goal unless all the systems in it work properly because all features

in the building are interlinked. Stagnation in any one process can affect the entire system. Proper

maintenance is important for realizing the benefits of green buildings. Maintenance includes mechanical,
electrical, plumbing, and many other aspects. The maintenance staff should have complete knowledge
about the green building system and have experience in operating and using the equipment required.

Adequate and proper maintenance can ensure optimum use of the concept of green buildings.

Need for green buildings
One of the major components of sustainability is to save resources for the future generations. We

should use natural resources judiciously and preserve the Earth and its environment. The green building
technology optimizes the use of resources and thus helps slow down their depletion. The concepts of
multiple use, future modification, and efficient deconstruction and re-use of materials are intrinsic to green
design. The green building construction technology offers real potential for increasing profitability for the
society in an environment friendly way.

1.3 Use of Supplementary Material for Sustainable Development
Conservation of Portland cement by partial substitution of supplementary cementitious products

and thereby enhancement of service life of structures are essential for sustainable development. The

supplementary material that can advantageously be used (either singly or jointly) are
+ fly ash,
+ silica fume,
* rice husk ash, and
+ metakaoline.
The typical physical and chemical characteristics of these materials are given in Table 1.

08 | Southern Builder



Table 1 Typical characteristics of supplementary cementitious materials

Characteristic PFA | SF | RHA | GGBS | MK
Chemical composition

Alica(7s) 33 39 87D 3 )z

Carbon 1-2 1-2 2-8 ey —_

Alkah 20 10.5-2 2-3 10 <1%

Physical properties

Average particle size 0-1 0.1-0.2 7-10 0-1 0-1

Specific surface (m*/ke) 500-600 15000-30000 700 400 12000

Colour Bhck'gey Grey Grey Light grey White

Specific gravity 23 14 24 28 25

Concrete containing fly ash content of about 20% is used in India. Laboratory studies have shown
excellent properties at low water binder ratios. Elsewhere in the world, especially in Canada, concrete has
been used successfully with a cement replacement of about 60%. The high-volume fly ash is an economical
concrete mix component. It can be mixed, placed, and consolidated with conventional equipment. It is
possible to use large quantities of fly ash and therby make the construction industry sustainable, especially
because it encourages bulk utilization of an industrial waste product which is actually a resource.

Silica fume and rice husk ash have been used in small amounts (10% by mass of binder) to enhance
the desirable properties such as impermeability and durability of concrete. Though both the silica fume
and rice husk ash have been successfully employed as admixtures to concrete, it is worthwhile to develop
cement blends composed of fly ash, silica fumes, and/or rice husk ash in order to conserve cement clinker
for the sustainability of cement industry in the long run. Silica as a product of agriculture, i.e., rice husk
ash is a renewable resource. In India the use of rice husk ash blend with cement will not only help sustain
the cement industry in an environment friendly way but also ensure rural development in a sustainable
manner.

Ground granulated blast furnace slag, a by-product of steel industry, is a unique cementitious material
which posses an inherent ability to provide strength, stiffness, and durability to concrete structures. The
most important contribution of slag is its ability to reduce the heat of hydration during the concreting
process. Added to its ability to reduce the temperature rise due to heat hydration and the resulting thermal
strains and microcracking, it has high early strength and excellent durability. The mineralogy and chemistry
of slag is able to mobilize a very fine pore structure. A proper use of this waste material will bring desired
benefits to society in terms of energy resource conservation and environmental protection.

Metakaoline is a white pozzolan made by heating kaolin clay to the temperature of 600-800°C. It reacts
rapidly with calcium hydroxide in the cement paste and converts it into a stable cementitious compound. It
refines the microstructure of concrete and improves impermeability.

Supplementary cementitious materials are considered as alternative binders. These are cement
replacement materials and have become a necessity for the construction industry because of the
economic, environmental, and technological benefits resulting from their use. In the years to come, wider
utilization of these materials and further search for such waste materials and industrial by-products will find
application owing to their energy- and cost-saving considerations. These materials may thus be ‘unloading’
the surcharged environment by providing a route to ‘lock up’ the waste, which is otherwise hazardous to
environment. In the process, this also helps reduce CO2 emissions attributed to cement/construction
industry.

2 Enhancement in Strength/ductility of Concrete

The current trend is to build tall and long-span structures. For such structures strength and ductility
become important. Hence concrete with ultrahigh strength and which behaves in a significantly ductile
manner is essential and needs to be researched upon. Developments in this domain will enable us to
build tall and long-span structures, probably a building more than one kilometer tall or a bridge having
span larger than the longest single-span steel bridge of the suspension type. For building tall or long-
spanning structures, good ductility behavior becomes necessary. Reinforced concrete unlike steel is a
tailor-made material. Hence the challenge before us is to produce concrete as strong and ductile as steel
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and at the same time retain all the advantages of a concrete structure such as durability, fire resistance,
and mouldability. A few examples of initiatives towards this end are considered in the following section.
2.1 Use of High-strength Concrete

In the past the use of high-strength concrete was made mostly in columns of tall buildings. As tall
buildings began to be designed with larger heights the need for high-strength concrete emerged. More
recently high-strength concrete has been used in long-span bridges. It has been used in precast,
prestressed components to achieve longer spans and wider-beam-spacing shallower sections, and lighter
superstructures. High-strength concrete has also become inevitable in offshore structures. Table 2 shows
the progressive increasing application of high-strength concrete in deep sea structures.
Table 2 Deep sea structure with high strength concrete

Year installed Water depth {m) Concrete volume (m™) Strength (AMPa) Project
1984 143 130000 53 Statfjorf C
1589 PAL 240000 0 Gulfaks C
1693 25 80000 T3 Diaugen
1643 303 235000 &0 Troll A

The use of high-strength concrete with a higher modulus of elasticity reduces the axial shortening of
tall columns and walls.
2.2 Use of Highly Ductile High-strength Concrete

Highly ductile high-strength concrete (Ductal) is an ultrahigh-performance concrete product. Ductal
concrete is a concrete proportioned with a maximum particle size of 600 um and a minimum particle size
of 0.1 ym, which provides a dense mix with minimum void spaces. Such a concrete has a poor ductile
character. So, in order to improve ductility, fibres are mixed along with the concrete.

It has got the following advanatges:

1. Compressive strength up to 200 MPa can be achieved.

2. Flexural strength exceeding 40 MPa can be achieved.

3. High abrasion resistance.

4. Good resistance to chemical agents.

5. Structures can be designed without passive and shear reinforcement. The properties of Ductal are
tabulated in Tables 3 and 4.
Table 3 Mechanical properties of Ductal

Table 4 Durability properties of Ductal

Property Without heat treatment With heat treatment
Density 2500 kg/m’ 2500 kg'm’
Compressive strengfh GT-I3UAMPa D180 AFa
Bending strength 30 MPa 32 MPa
Directtensile strength TMPa §MPa

Shrinkage 300 pm 0

Creep 0.8 0.13-1.3

Young s modulus 33000 MPa 50000 MPa
Poisson ratio 0.2 0.2

Thermal expansion 12.10° m'm 2.10° m'm
FESIs@ice 10 [gue 0 Tl [I0H Cyeles T TallicH cyeles

Source: Behloul & Ganz 2004

Property Value

Gas perm esbility (nitrogen) 1.5 % 107" m’
Water porosity 1.9
Abrasion ®sistance 1.1

Chlorine ion diffusion 2% 107 m7s
Carbenation depth il

10~ em™J

Woefiecl on &specls and m echanical properies

Tritium water diffusion

Iz d SRR & Gariz 2004




Having a look at these tables it is clear that we can achieve many favorable behavioral parameter by
use of Ductal.

Figure 5 shows the behaviour of Ductal in compression, Fig. 6 in bending, and Fig. 7 in shrinkage.

50

o Ductai
200 50 1 X
\
1207 40 + 4 k
Compressive Bending / \
stress 80T stress 30 +
(MPa) (MPa) / <« Ductal
407 Ordinary 20 T
concrete
04/ ¥ 10 1
T T .« Ordinary concrete
I I L ! : : : : :
0.4 0.8 1.2 1.6 2.0 0 200 400 600 800 1000 1200 1400
Strain % Displacement {pm)
Fig. 5 Ductal behaviour in compression Fig. 6 Ductal behaviour in bending
(Source: Behloul & Ganz 2004) (Source: Behloul & Ganz 2004)
00 {Shrinkage of ductal
500 4 i after heat treatment
Microstrain 400 T
{um/m) 300+
2001 o Heat treatment
1 90°C at 85% RH
100 € 2 days during 48 h
0 = : :
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Fig. 7 Ductal shrinkage (Source: Behloul & Ganz

3 Enhancement of Durability of Concrete Structures

Concrete is the most used construction material and concrete structures are generally assumed to
have a very long life. However, recently durability problems have manifested in many cases especially
for structures in severe environments. Design codes do not provide a comprehensive tool for evaluating
either the chloride ion ingress or carbonation of concrete due to carbon dioxide. The present practices of
durability design followed can be divided into following categories:

1. Perspective design

2. Performance type design

3. Performance based design

As explained earlier, I1S: 456-2000 in a perspective manner specifies the maximum w/c ratio and
minimum cement content depending on the exposure condition of a structure. The ACI building code for
structural concrete prescribes total air content for frost resistance requirement. For concrete exposed
to deicing solution and/or sulphate solution limits are provided to ensure durability. Note that all these
clauses in IS: 456-2000 or ACI: 318-02 are stipulated in a perspective manner.

Perspective design is based on simplification for adoption rather than on performance. However, the
required performance in a real sense has to be verified through analysis of time-dependent durability
behaviour of concrete under the specified environmental action. This calls for lengthy numerical approach
and currently many models for solution are being researched upon. Under these conditions, some of
the codes such as Japan Society of Civil Engineers have introduced the performance type method for
durability design. This calls for verification of the following:

1. The concrete structure maintains the required performance throughout its life.

2. The resistance to structural deterioration due to the carbonation of concrete, ingress of chloride ions,
freeze—thaw attack, chemical action, and alkali aggregate reaction should be assessed and the
combined effect should satisfy the prescribed performance level.

For example, the verification of carbonation is done using the formula:

Vi=YVa!Vim <1
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where
Vi = structure factor
Yim = limit depth of carbonation to induce corrosion initiation calculated as
Yim=C = Ck
C = design cover
C, = carbonation depth
y, = designed carbonation depth

ya’:]/cd +a¢; \/;
a,, = coefficient of design carbonation speed

a;=opy.
a, = characteristic value of carbonation speed coefficient
p. = environment factor
7. = material factor for concrete
t = design life span for carbonation
7 «a = coefficient to consider

Approximately, &, is taken based on experiments and statistical evidence,

al =3.57+9.0w /b

where w/b is the water—binder ratio.

To consider the effect of environment, the environment factor 3¢ is introduced. The ¢ value varies from
dry environment to wet environment (i.e., varies between 1.6 and 1.0). Thus, the framework of concrete
technology is made to be performance based by integrating structural and durability design parameters
in terms of performance parameters. Since detailed probablistic analysis is not done and the analysis is

based on semiemperical factors such as «, and Bc, this approach is called performance type design
method.

If considerable data on envirnmental factors are collected and are available, the values of «, and fc
can be refined using probablistic methods. For such an approach considerable effort is needed to prepare
the probablistic models, which are under research study in various parts of the world. When these results
are available, we may be able to postulate a design phylosophy which will lead us to performance-based
design approach.

4 Use of Hybrid Systems in Concrete

It is well known that mineral cementitious materials contribute to the durability of concrete structures.
There are a number of cementitious materials, such as fly ash, ground granulated blast furnace slag,
and silica fume, which are widely available and are being used extensively. Similarly, the use of different
types of steel and polypropylene fibers has enhanced the ductility performance of concrete. Composite
mineral admixtures as well as multiple types of fibres in the same mix may be used to get the desirable
performance. This section discusses the use of a few types of such composites which are likely to find
application in the construction industry. This section discusses the use of different types of composites and
hybrids for getting tailor-made properties of concrete.

4.1 Polypropylene Structural Fibres

Fibre-reinforced concrete (FRC) is gaining importance with growing demand for concrete. Glass,
carbon, and steel fibres are being used to produce fibre-reinforced concrete. Polypropylene fibre can also
be used for producing fibre-reinforced concrete. Using polypropylene fibre has the following advantages:

1. The mode of failure is changed from brittle to ductile.

2. This fibre can be incorporated in specific amounts without causing balling and segregation.

3. This fibre is corrosion resistant ( when compared with steel fibres).

4. Its dead weight is less.

5. It can be used in magnetic areas as well.
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4.2 Slurry Infiltrated Fibrous Concrete

Slurry infiltrated fibrous concrete (SIFCON) is a variety of fibre-reinforced concrete. In normal fibre-
reinforced concrete fibres are mixed with wet concrete and placed. As against this, cement slurry is infiltrated
into the fibre-packed bed in the case of SIFCON. SIFCON has higher ductility and impact resistance when
compared with normal FRC.
4.3 Types of Cementitious Materials

Portland cement is being used widely since 1824. Modernization and technology have led to the
development of new cementitious materials. Developments in cementitious materials have been from
the points of view of quality, environment friendliness, and utilization of industrial by-products. A brief
discussion on these developments is given next.
Environment-friendly cement

The process of Portland cement manufacture releases considerable amounts of CO2 into the
atmosphere. This cause environmental pollution. The need to avoid environmental pollution has led to the
development of environment-friendly cement.
Geopolymer cement

Geopolymer cement has good durability. It is produced using oxides of Si and Al. When compared with
the conventional Portland cement, CO2 emission is reduced by 80% by resorting to geopolymer cement
production.. Geopolymer concrete undergoes low creep and very little shrinkage and is a good alternative
to conventional concrete.
Sodium cement

Sodium is the major component in this cement. This is also an environment-friendly cement. In this
cement the calcium content is reduced, which in turn reduces the CO2 gas emission during production of
cement.
Calcium sulpho-aluminate cement

Calcium sulpho-aluminate (CSA) cement uses Ca,(Al, Fe) 60,,S0, instead of C,S. This cement has
a good resistance to corrosive ions such has sulphates and chlorides. The strength character of CSA
cement and its setting property permit it to be used for repair works.
Reactive belite cement

The manufacture of this variety of cement saves energy. Additionally, the quantity of lime stone used is
minimized. In this type the alite phase is restricted to a minimum and the belite phase increased to a range
of 55%—60% with a low proportion of C3A and C4AF.

Belite cement has low carbonation and a capillary porosity of 7%—14%. However, a major challenge in
this cement is that it has a low hydration rate.
Magnesium phosphate cement

Magnesium phosphate cement (MPC) is suitable for quick repair of concrete pavements. MPC has
excellent compressive strength. Its setting time is 8—10 min. It has good resistance to freezing and thawing
conditions. The reaction responsible for bond is

MgO + NH,H,PO, - NH,MgPO,6H,0

MPC is corrosion resistant and does not require special care for handling.
Microdefect-free system

By adapting special rheologial aids and special processing techniques, tensile and flexural strengths of
cement paste can be improved with a reduced water—cement ratio.
Densified particle system

In the 1970s this system was developed in Denmark by Aalborg Portland. It consists of low porosity
matrices produced from mixing OPC and condensed silica fumes. DSP concrete can also be considered
to be an improved version of high-strength concrete with a lower water—cement ratio. It has more abrasion
resistance, but low permeability to ions and gases.
Microfine cement

Microfine cement is produced by ultrafine grinding in a cement mill to a higher fineness of about 750 to
800 m2/kg. This cement is suitable for repair works.
4.4 Fibre-reinforced Self-consolidating Concrete

Fibre-reinforced concrete has proved to be a good alternative to conventional concrete. Much research
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has been conducted to enhance the workability of FRC. In Taiwan a local mixture proportion method
called densified mixture design algorithm (DMDA) has been developed to produce fibre-reinforced self-
compacting concrete (FRSCC). An important advantage of the DMDA method is that fly ash can be utilized
properly to fill the voids between aggregate and cement paste. The relationship between the unit weight
and fibre content of concrete is shown in Fig. 8.

Aggregate 5250
. L
? .;. F]E“ 2200 -:
B 3 200 |
Tendled Fly ash = -
angle i " ) ey
fib?es Adding fibres 2 2100 i

D
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Fig. 8 The relationship between unit weight and fibre content (Source: Hwang et al. 2004)

The following are the advantages of FRSCC:

(a) Improved ductility.

(b) Least voids.

(c) FRSCC designed by DMDA also reduces the balling problems of fibres and improves the flowing
and self-consolidating capacity.
4.5 High-performance Fibre-reinforced Cementitious Composites

The demand for improvement in the quality of structure and repairing them is increasing.. To meet this
demand, a special concrete or construction material with more durability is required. This has led to the
development of high-performance fibre-reinforced cementitious composites (HPFRCC). The large ductility
of HPFRCC makes it an excellent construction material. Engineered cementitious composite (ECC), a
type of HPFRCC, has high tensile strain capacity and is a very good repair material.
4.6 Fibre-reinforced System for Seismic Strengthening

Earthquake is a natural phenomenon capable of exerting unspecified, extraordinary loads on a structure.
So the likelihood that a structure might be subjected to devastating seismic loads during its service life
has forced the engineers and designers to search for ways and means to minimize the consequences
due to seismic activity. These efforts have led to the development of FRC and FR construction systems.
Introduction of fibre into the construction system imparts more ductility to the construction system, which
in turn helps a structural system to better dissipate the earthquake energy. Many structures constructed
before 1990 need to be strengthened if they are to be made safe for the current specification requirements.
This can be achieved by using fibre-reinforced systems. In this method, the columns and beams to be
strengthened are clad with FRP sheets (Fig. 9). The adhesion between FRP structural members is provided
by epoxy coating. The entire member is covered by concrete grouting. In order to carry out strengthening,
adhesion shear versus load slip between old and new materials may have to be accounted for, by taking
into account the value of slip. The typical load slip curves as a function of adhesion shear are shown in

o
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Fig. 9 FRP repair system Fig. 10 Adhesion shear variation with slip
(Source: Santhakumar 2004) (Source: Santhakumar 2004)

4.7 Hybrid Fibre Concrete

Cracks in fresh concrete can be caused due to plastic shrinkage. This problem can be avoided b
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using FRC. Addition of two fibres of different properties can improve the strain capacity of fresh concrete.
A combination of fibres prevents early cracking and makes concrete tougher. This combining of various
types of fibres in a mix results in the formation of hybrid fibre composites. One type of fibre improves the
properties of fresh concrete and prevents early shrinkage cracks while the other type of fibres contributes
to the improvement of ductility of hardened concrete.

Fibres used in hybrid concrete should be selected carefully. The volumes of both the fibre materials
combined together should not exceed the permitted fibre volume fraction.

Hybrid steel fibres (long and short steel fibres) can also be used in concrete. This combination of hybrid
steel fibres can decrease the shrinkage crack by 10%-34% and also provide good ductility for seismic
resistance. Researches have proved that hybrid fibres reduces the plastic shrinkage crack of concrete
when compared with normal FRC.

4.8 Hybrid Micro Silica Concrete

Fly ash concrete is used to produce high-performance/strength concrete. By adding a small percentage
of micro silica, the structural performance of high-strength concrete is increased. Fly ash blended with
micro silica or other such materials is used to produce hybrid admixture concrete. Hybrid fly ash concrete
has more compressive strength and flexural strength as compared to normal fly ash concrete. The use of
micro silica in concrete makes the transition zone denser. The transition zones of hybrid fly ash concrete
after 7 and 135 days are shown in Fig. 11. Table 5 shows hybrid admixture concrete mix proportions when
two or more cementitious material are mixed.

Table 5 Cementitious material proportions if three or more materials are used

Percentageof total cem entitious material
Conv entional large aggregate Structur al Underwater or Infill mass
Mmass conorete concrete concrete

Portland 20-50 40-T0 15-40

cement

GGEBES 30-50 2030 30-60

Flyv ash 20-50 0-13 13-43

Silica fume 0 ] -8

Fly ash in transition zone
{135 days age, mag.-3 KX) (7 days age, mag.-1 KX)

(a) (b)

Fig. 11 High-strength concrete with ternary blend of flyash and micro silica
(Source: Kumar & Kaushik 2004)

5 Developments in Rebar Technology

The conventional reinforcing bar made of steel is susceptible to corrosion. Even CRS steel cannot be
said to be corrosion proof. Hence there has been a spurt in research activities to develop corrosion-proof
steel. In this section a few of these developments are included.
5.1 Armoured and Clad Bars

In this type of bars the steel core is protected by corrosion-proof superior grade stainless steel. Such
bars are known as stainless steel clad armoured rebars. Such bars are often used in aggressive coastal
environment and in off-shore structures.
5.2 Stainless Steel Rebars

Stainless steel has also been used to overcome the corrosion problem. Chromium is the a major alloy
in stainless steel and imparts the corrosion resistance property to steel. The corrosion resistance property
of steel can be increased by increasing the chromium content. Stainless steel can withstand chloride
attacks. The advantages of using stainless steel rebars are the following:

1. Stailless steel is environment friendly.
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. It has good resistance against corrosion (no need of surface protection).

. It has good engineering properties.

. The cover of concrete can be reduced if stainless steel bars are used.

. It is easy to handle.

. It helps reduces maintenance.

. Stainless steel is recyclable.

. Its design, detailing, and construction techniques are similar to that of ordinary steel bars.
5.3 FRP Rebars

Steel is the conventional material used for providing reinforcement. In order to overcome corrosion
problem, FRP rebars provide an alternative. FRP rebars are made of fibres of glass, carbon, aramid, and
basalt. Using FRB rebars in the construction has the following advantages:

1. FRP rebars can manufactured as per the required specification.

2. FRP bars are more effective in the flexural zone.

3. They offer resistance against corrosion.

4. Using FRP bars helps redue the dead load.

5. They do not conduct current and can be used near high voltage and magnetic fields.

6 Smart Concrete

Before we summarize this chapter, imagine concrete which can think! Can such concrete be produced?
The indications are that we can build smart concrete buildings by incorporating sensors and other biological
or nano materials into concrete. Though some of the trends look to be a figment of imagination today, in
reality the concepts that are reported are likely to be realized in the coming future. This section attempts
at throwing light on some developments that may make it happen in the coming generation.

6.1 Bacterial Concrete

The concept of bacterial concrete is considered one step towards the smart concrete technology. The
concrete that has the ability to adapt itself to the environment is called smart concrete. This concept is
based on the ability of bones to grow and repair. The bone has the ability to repair itself, provided nutrients
are supplied properly.

Bacillus pasteruii is a common soil bacterium. It has the ability to produce calcite. When this bacterium
is used in concrete, it produces a highly impermeable layer of calcite over the surface of already-existing
mortar layer. Bacterial concrete is a self-repairing bio-material; therefore, it is called ‘smart bio-material’.

This smart concrete has proved to be effective in successfully taking care of plastic shrinkage cracks.
It also increases the durability of concrete. Higher the bacterial dosage, higher the performance. Bacteria
can be suspended in water or phosphate buffer and mixed in concrete. Concrete made by suspending
bacteria in phosphate buffer is more effective. There are many advantages from using bacterial concrete:

1. Increased resistance to alkali and sulphate attacks.

2. More resistance to the freezing and thawing condition.

3. Reduces plastic shrinkage cracks.

4. The additional calcite layer formed by bacteria increases the impermeability of material, which in turn
prevents the penetration of harmful gases and chemicals into the concrete. This reduces the
possibilities for rebar corrosion.

5. The compressive strength of bacterial concrete is also increased by 5%—10%.

6.2 Nanocomposite Materials

Natural bone is a natural bio-nanocomposite material of hydroxyapatite [Ca10 (PO4)6(0OH)2], mineral
(HAP), and organic matter.. This composite has shown improved recovery and smaller plastic strain as
compared to other composites. HAP polymer composite was produced and its material properties tested.
Such a composites can be used by soaking it in water and body fluids. Body fluid is prepared using
NaCl, NaHCo3, KCI, K2ZHPO43H20, MgCI26H20, CaCl2, and Na2S04. It is now possible to produce
composites of strengths of 80 MPa.

Another nanocomposite material is NACRE, which improves the physical properties such as strength
and toughness of concrete. NACRE is a ceramic-laminated composite consisting of highly organized
polygonal-shaped aragonitic platelet layers of a thickness of 0.5 ym separated by thin 10-30 nm layers of
organic matter composed mainly of proteins and polysaccharides.

Further research is going on in this field to improve and optimize the nanocomposite concrete technology
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and its application in the construction industry.
6.3 Fibre-optic Sensors

Currently the need to develop infrastructure world over is being felt never than before. This has resulted
in large scale construction activities especially through the length and breadth of our country. More and
more massive structures are being constructed to meet the increasing demand. This spree of construction
activities has made it necessary to devise a technique for assessing the quality of the structure and its
useful life. In order to meet this necessity, fibre-optic sensors are being made use of.

Using fibre-optic sensors is a non-destructive technique used in evaluating the condition of a structure.
Indeed it is a strain sensor for monitoring the behavior of the concrete structures.

Extrinsic Fabry perot interferometric (EFPI) sensors (Fig. 12) have a cavity comprising two mirrors which
are parallel to each other and perpendicular to the axis of optic fibre. Sensing and reference fibres are the
same up to the first mirror. This is the starting of the sensing region. The cavity formed between the mirrors
is known as the Fabry Perot cavity. A change in the distance between the two fibre end faces (called air
gap length) cause interferometric
fringe variation. From this Hollowseare:tibre

distance change, strain can be s i i S
calculated using the following . = il

known relationship: 7] _1 a5 I //////7
Strain = (change in the length , 7 mn s )
Single mode fibre

of air gap)/(gauge length) finpot Bupar iEee)

Installation of such advanced
sensing devices will enable us
to monitor our structures live and
assess the condition of our vital
infrastructure.

Multimode fibre
{reflector)

Adhesive

Gauge length
E
Fig. 12 Fabry perot fiber optic sensor configuration
(Source: Kesavan et al. 2004)
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GST TAXPAYERS CAN FILE
THEIR GSTR-3B RETURNS IN A
STAGGERED MANNER

Taxation Committee

Considering the difficulties faced by trade and industry in filing of returns, the government
has decided to introduce several measures to ease the process. The Finance Ministry
today said that now GST taxpayers can file their GSTR-3B returns in a staggered manner.

Presently the last date of filing GSTR-3B returns for every taxpayer is 20th of every
month. From now on, the last date for filing of GSTR-3B for the taxpayers having annual
turnover of Rs 5 crore and above in the previous financial year would be 20th of the
month. Thus, around 8 lakh regular taxpayers would have the last date of GSTR-3B filing
as 20th of every month without late fees.

The taxpayers having annual turnover below Rs 5 crore in previous financial year will
be divided further in two categories. The tax filers from 15 States/ UTs, i.e., Chhattisgarh,
Madhya Pradesh, Gujarat, Daman and Diu, Dadra and Nagar Haveli, Maharashtra,
Karnataka, Goa, Lakshadweep, Kerala, Tamil Nadu, Puducherry, Andaman and Nicobar
Islands, Telangana and Andhra Pradesh will now be having the last date of filing GSTR-
3B returns as 22nd of the month without late fees. This category would have around 49
lakh GSTR-3B filers who would now have 22nd of every month as their last date for filing
GSTR-3B returns.

For the remaining 46 lakh taxpayers from the 22 States/UTs of Jammu and Kashmir,
Laddakh, Himachal Pradesh, Punjab, Chandigarh, Uttarakhand, Haryana, Delhi,
Rajasthan, Uttar Pradesh, Bihar, Sikkim, Arunachal Pradesh, Nagaland, Manipur,
Mizoram, Tripura, Meghalaya, Assam, West Bengal, Jharkhand and Odisha having
annual turnover below Rs 5 crore in previous financial year will now be having last date
of filing the GSTR-3B as 24th of the month without late fees.

The Finance Ministry said that the necessary notification in this regard would be issued
later by the competent authority.

In a statement issues, the Ministry further said that it has also taken a note of difficulties
and concerns expressed by the taxpayers regarding filing of GSTR-3B and other returns.
The matter has been discussed by the GSTN with Infosys, the Managed Service Provider,
which has come out with above solution to de-stress the process as a temporary but
immediate measure. For further improving the performance of GSTN filing portal on
permanent basis, several technological measures are being worked out with Infosys and
will be in place by April 2020.
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1.0 Background

The Finance (No. 2) Act, 2019 had introduced Section 269SU which required every person with
a business turnover, sales or gross receipts exceeding Rs. 50 crores to mandatorily provide
facilities for accepting payments through prescribed electronic modes. The CBDT vide its
Notification [No.105/2019/F. No. 370142/35/2019-TPL] dated 30th December 2019 has
prescribed such electronic modes, which needs to be provided from 1st January 2020. Details
are as under:

2.0  Prescribed Electronic Modes of Payment

Every person with a business turnover of more than Rs. 50 crores has to mandatorily provide
all the following modes for the purpose of acceptance of payment, which is in addition to the
facility for other electronic modes of payment, if any, being provided by such person:

(a) Debit Card powered by RuPay;

(b) Unified Payments Interface (UPI) (BHIM-UPI); and

(c) Unified Payments Interface Quick Response Code (UPI QR Code) (BHIM-UPI QR Code).

Note: On perusal of the above notification, it can be inferred that all the 3 alternatives as
mentioned in (a), (b) & (c¢) need to be provided for accepting payment through electronic modes.

3.0 Due Date for Compliance & Consequences of Failure to Comply

Every person required to comply with the provisions of Section 269SU must provide the
facilities by 1st January 2020.

Every person who fails to offer the prescribed modes (installation & operationalization of the
facilities) by 31st January 2020 would be subjected to a penalty of Rs. 5,000 per day of default
with effect from 1st February, 2020.

4.0 Applicability of Other Charges on the prescribed electronic modes

Any payments made through the prescribed electronic modes would not be subject to
transaction charge or any other charge including Merchant Discount Rate (MDR) on or after
1st January 2020.

Sources:
(i) Circular No. 32/2019 F. No. 370142/35/2019-TPL dated 30th December 2019
(ii) Notification [No.105/2019/F. No. 370142/35/2019-TPL] dated 30th December 2019
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For further information please contact:

RSM Astute Consulting Pvt. Ltd.

13th Floor, Bakhtawar, 229, Nariman Point, Mumbai -
400021.

T: (91-22) 6108 5555/ 6121 4444
F:(91-22) 6108 5556 / 2287 5771
E: emails@rsmindia.in

W: www.rsmindia.in

Offices: Mumbai, New Delhi - NCR, Chennai, Kolkata, Bengaluru, Surat, Hyderabad, Anjar, Jodhpur, Ahmedabad,
Pune, Gandhidham and Jaipur.

n facebook.com/RSMinindia

twitter.com/RSM_India

E linkedin.com/company/rsm-india

RSM Astute Consulting Pvt. Ltd. (Including its affiliates) is a member of the RSM network and trades as RSM. RSM is the trading name used by
the members of the RSM network.

Each member of the RSM network is an independent accounting and consulting firm each of which practices in its own right. The RSM network
is not itself a separate legal entity of any description in any jurisdiction.

The RSM network is administered by RSM International Limited, a company registered in England and Wales (company number 4040598)
whose registered office is at 50 Cannon Street, London EC4N 6JJ .

The brand and trademark RSM and other intellectual property rights used by members of the network are owned by RSM International Associa-
tion, an association governed by article 60 et sec of the Civil Code of Switzerland whose seat is in Zug.

This newsflash is general in nature. In this newsflash, we have summarized regarding the electronic modes of payment as prescribed by CBDT
vide Notification [No.105/2019/F. No. 370142/35/2019-TPL] dated 30th December 2019 . It may be noted that nothing contained in this news-
flash should be regarded as our opinion and facts of each case will need to be analyzed to ascertain applicability or otherwise of the said notifi-
cation and appropriate professional advice should be sought for applicability of legal provisions based on specific facts. We are not responsible
for any liability arising from any statements or errors contained in this newsflash.

31 December 2019
© RSM International Association, 2019
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Office of the Director of
Town and Country Planning,
807. Anna Salai, Chennai — 600 002.

Roc. No.6423/2017-T Dated: 27.01.2020

Sub: Simplification of procedure to obtain reclassification of land use and
_planning permission for developments — Clarification issued — Regarding.

Ref: This office circular of even No. dated: 1.12.2017

A copy of the earlier circular cited above relating to the subject is attached.

It has already been instructed vide the circular cited above that a single application for
both reclassification of land use and development of layout or building construction can be
received from the applicant and processed further. It is reiterated that the circular instructions
should be followed scrupulously and deviation, if any, will be viewed seriously.

Further, it is clarified that in cases for which single application for both reclassification
and layout or building development was received and G.O. for reclassification of land use was
issued and the date of publication of the said reclassification was made in the Tamil Nadu
Government Gazettee (TNGG) on or after 4.2.2019 i.e., the date of coming into force of new
Tamil Nadu Combined Building Regulations (TNCDBR), 2019, then the layout or building
proposal of the said application which is still under scrutiny shall be examined in the new
TNCDBR, 2019 only. Whereas, in cases for which publication of reclassification in TNGG was
made prior to 4.2.2019 and the layout or building proposal of the combined application still
under process may be examined in the old rules or in the new rules as per the option of the
applicant as given under rule 73(3) of “Transitory Provisions™ of the TNCDBR. 2019.

(sd./-) Chandra Sekhar Sakhamuri,
Director of Town and Country Planning
Encl.: A copy of the earlier circular cited in reference above.
To '
All the Regional Deputy Directors/Assistant Directors and
Member Secretaries of all Composite Local Planning Authorities and
New Town Development Authorities.

Copy to:

All Deputy Directors, Assistant Directors and Planning Assistants and Supervisors of head
office.

/forwarded/by order/

S —mTwee

Deputy Director
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Copy of:
Office of the Commissioner of
Town and Country Planning,
807, Anna Salai, Chennai- 600 002.
Roc. N0.6423/2017-T Dated: 1.12.2017

Circular

Sub: Simplification of procedure to obtain reclassification of land use and planning
Permission for developments - Issued — Regarding.

In respect of planning areas, planning permission for proposed developments like layout
or building construction are issued when the land use zoning of the statutory plan is complied
with. Whenever, the proposed development requires land use reclassification, first proposal for
reclassification is processed by the planning authority and forwarded to Government through
Commissioner of Town and Country Planning for orders. After issue of Government order only
the proposal for development of land or building is received from the applicant and processed for
planning permission. This present procedure requires placing the subject before the planning
authority meeting chaired by the District Collector twice for its recommendation.

In order to simplify the above lengthy procedure and to save time. the following
procedure to be adopted hereafter:

(1) A single application for both reclassification of land use and development for land or
building construction to be received from the applicant with the required number of
drawings for both proposals.

(2) Both the reclassification and development proposals shall be placed in the authority
meeting as a single subject and recommendation of the planning authority shall be
obtained in a single instance for both.

(3) The reclassification proposal shall be forwarded to the Commissioner of Town and
Country Planning along with development proposal if it is not within power
delegation. Both proposals to be processed simultaneously.

(4) Once. the Government order is obtained in favour of the reclassification, then the
planning permission/ concurrence for the layout or building construction shall be

_issued by the planning authority or the Commissioner of Town and Country Planning,
as the case may be, without any further delay.

This procedure comes into immediate effect and shall be followed scrupulously. The
receipt of this letter shall be acknowledged by return of post.

(sd/-) Dr Tmt Beela Rajesh, IAS

Commissioner of Town and Country Planning
To

All the Regional Deputy Director(i/c)/ Assistant Directors and

Member Secretaries of all Composite Local Planning Authorities and New Town Development
Authorities

Copy to: All Assistant Directors, Planning Assistants and Supervisors of head office

/True copy/ W lzo2e>
Deputy Director
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Circular No. 32/2019
F.N0.370142/35/2019-TPL
Government of India
Ministry of Finance
Department of Revenue

Central Board of Direct Taxes
% 3k % %k

Dated: 30™ December, 2019

Sub.: Clarifications in respect of prescribed electronic modes under section
269SU of the Income-tax Act, 1961 — reg.

In furtherance to the declared policy objective of the Government to encourage digital
economy and move towards a less-cash economy, a new provision namely Section 269SU
was inserted in the Income-tax Act, 1961 (“the Act”), vide the Finance (No. 2) Act 2019
(“the Finance Act”), which provides that every person having a business turnover of more
than Rs 50 Crore (“specified person”) shall mandatorily provide facilities for accepting
payments through prescribed electronic modes. The said electronic modes have been
prescribed vide notification no. 105/2019 dated 30.12.2019 (“prescribed electronic
modes™). Therefore, with effect from 01* January, 2020, the specified person must provide
the facilities for accepting payment through the prescribed electronic modes. Further, Section
10A of the Payment and Settlement Systems Act 2007, inserted by the Finance Act, provides
that no Bank or system provider shall impose any charge on a payer making payment, or a
beneficiary receiving payment, through electronic modes prescribed under Section 269SU of
the Act. Consequently, any charge including the MDR (Merchant Discount Rate) shall not be
applicable on or after 01* January, 2020 on payment made through prescribed electronic
modes.

2. In this connection, it may be noted that the Finance Act has also inserted section
271DB in the Act, which provides for levy of penalty of five thousand rupees per day in case
of failure by the specified person to comply with the provisions of section 269SU. In order to
allow sufficient time to the specified person to install and operationalise the facility for
accepting payment through the prescribed electronic modes, it is hereby clarified that the
penalty under section 271DB of the Act shall not be levied if the specified person installs and
operationalises the facilities on or before 31" January, 2020. However, if the specified

person fails to do so, he shall be liable to pay a penalty of five thousand rupees @ day

01* February, 2020 under section 271DB of the Act for such failure.

Under Secretary to th
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EMPLOYEES STATE INSURANCE CORPORATION
PANCHDEEP BHAWAN, C.I.G. ROAD
NEW DELHI - 110 002
Website - esic.nic.in Ph : (011) 23234092

No.P-11/12/11/04/2018 Rev.I1 Dated :28.01.2020

To

All RDs/Director (I/¢)/JD (I/c/DD (I/c)
All ROs/SROs

Sub: Clarification regarding checking of records beyond 5 year period for conducting test
inspections and other inspections
Sir,

Hqrs. Office is receiving representations from employers regarding demand of records
beyond 5 years period by ESIC officials for conducting test inspection/inspection. As per second
proviso to section 45-A (1) the time limit of five years is strictly to be followed in determining the
contributions and issue of speaking orders by authorized officer. Authorized officer shall not ask
for any records beyond five years from the employer. As the contribution cannot be determined
for the period beyond five years the SSO shall not ask for any records beyond five years from the
employer for inspection marked through SSP/Hgrs.

The RO/SRO shall mark the Test inspections as per the instruction No.S-11/15/1/2010-Rev-
IT dt.14.03.2012 promptly and in such a ways that the TIO is able to complete the test inspection
within the time limit of five years.

This instruction may be brought to the knowledge of all officers/officials concerned for
strict compliance and any deviation from the above will be viewed seriously.

This issues with the approval of Insurance Commissioner (Rev.).

Yours faithfully
NEEHEN

(MOHIT RAJA)
DY. DIRECTOR(REV.)

Southern Builder | 31




VARIOUS STANDARDS FOLLOWED FOR
CONSTRUCTION MATERIALS AND
GREEN BUILDING CONCEPT

DR. Colonel. P Nallathambi.
Ph.D (Structural Engg), ME, MBA, FIE, FIV),
Introduction

Shelter, along with food and clothing, is one of Man's three most necessities. Shelter protects people
from the weather, shields them against wild animals and insects, and provides a place to rest. The first
man-made shelter was made out of stones and tree branches. The stones were placed at the base of
the structure to hold the branches in place. Other materials such as huge stone slabs, bones, and even
animal hide were used to build the structures, which then provided much more stability, security, and
comfort. Eventually, mud soil was taken from the ground and dried in the sun to form clay blocks, most
important to the usage of bricks as the basic building block of shelters. Subsequently, man used varieties
of artificially made, innovative construction materials that need to be standardised for enhanced quality
and proper utilisation point of view. To quantify the properties and maintain quality, Indian Standards have
been introduced in materials and construction methodology.

Various Standards Followed for Construction Materials

The standards for materials have been varying from time to time over a decade to account the variations
and supply of large varieties of innovative materials to the market. They are ISI, BIS and ISO standards.
Indian Standards Institution (ISl)

National standardization activity started in India during 1947 with the establishment of the ISI as
a society under the Societies Registration Act 1860, to prepare and promote the adoption of national
standards. In 1952, the Institution was also given the responsibility of operating a certification marking
scheme under an Act of Parliament. ISI become an implementing body for the quality standards set by
the Government of India. In 1986, the national authorities made a review of the structure and status of
ISI and assessed the impact made on the national economic development & the technological growth
of various sectors of Indian industry. The Government of India felt that a new thrust had to be given
to standardization and quality control activities. A national strategy was evolved for giving appropriate
recognition and importance to standards for integrating them with the growth & development of production
and exports in different sectors. ISI bureau certifies the products for domestic consumer consumption with
an 'ISI' mark. The ISI mark becomes mandatory at that time for certain products sold in India, for example,
many of the electrical appliances like switches, electric motors, wiring cables, heaters, kitchen appliances,
etc., and other products like Portland cement, LPG valves, LPG cylinders, automotive tyres, etc. However,
most other products, ISI mark was optional.

Bureau of Indian Standards (BIS)

The socio-economic conditions had changed in the mid-1980, and need arose for a stronger body
specifically dealing with national standards. The Government of India, therefore, decided to create a
statutory organization as the national standards body which was named as the Bureau of Indian Standards
(BIS), with adequate autonomy as well as flexibility in its operations to achieve harmonious development
of the activities of standardization, certification marking and connected matters. The Bureau of Indian
Standards Act was passed by the Parliament in 1986 and BIS came into existence on 1 April 1987. BIS
has a list of products that affect the health & safety of consumers and products of mass consumption. BIS
is authorized to use the ISI mark and offers the product certification, which was previously voluntary. The
term “ISI mark" continues to be used as a symbol of assurance that certain products conform to the quality
standards set by the government. BIS is suppose to check the reliability of the reports within a month and
grant a license for usage of the ISI mark.

International Organization for Standardization (ISO)

ISO 9000 was first published in 1987 by the ISO, a specialized international agency for standardization
composed of the national standards body of more than 160 countries. The standards underwent major
revisions in 2000 and 2008. The most recent versions of the standard, ISO 9000:2015 and ISO 9001:2015,
were published in September 2015. ISO 9000 is a set of international standards on quality management
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and quality assurance developed to help companies effectively document the quality system elements
needed to maintain an efficient quality system. They are not specific to any one industry and can be
applied to organizations of any size. ISO 9000 can help a company satisfy its customers, meet regulatory
requirements, and achieve continual improvement. It should be considered to be a first step or the base
level of a quality system.

The ISO 9000:2000 revision had five goals, they are:

Meet stakeholder needs; Be usable by all sizes of organizations; B
Be usable by all sectors; Be simple and clearly understood; Connect quality s o
management system to business processes; ISO 9000:2000 was again 7 '
updated in 2008 and 2015. ISO 9000:2015 is the most current version. '
Principles of ISO 9000:2015 Quality Management standards
are based on seven quality management principles which
are shown in figure, that senior management can apply to promote
organizational improvement. Many of the construction industry, company w
and manufacturers have obtained ISO certificate to help their product
during export and implement better standards in their production process.

Green Building Concepts to improve the Standards of
Construction Materials and Technologies
What Makes a Building Green?

The concept of a green building was developed in the 1970s in the US in response to the energy crisis
and people's growing concerns about the environment. The green building concept has been gaining
importance in various countries. The concept ensures that waste is minimized at every stage during the
construction and operation of the building, resulting in low costs due to specialized technology. Green
buildings are designed to reduce the overall impact of the built environment on human health and natural
environment by: Efficiently using energy, water, and other resources; protecting occupant's health and
improving employee productivity; reducing waste, pollution and environment degradation.

A green building, also known as a sustainable building, means, a structure that is designed, built,
renovated, operated, or reused in an ecological and resource-efficient manner. Sustainable development
is maintaining a delicate balance between the human need to improve lifestyles and feeling of well-being.
It preserve natural resources and ecosystems, on which our future generations depend on green building
complements by designing a building with concerns of economy, maximum utility, more durability, and
maximum comfort. A green building is one which uses less water, optimizes energy efficiency, conserves
natural resources, generates less waste and provides healthier space for occupants as compared to the
conventional buildings.

Another meaning of green structure is to provide a clean environment, portable water, and healthy
living. Building green structures is not only more efficiency, it is also about creating buildings that optimize
the local ecology, use of local materials and most importantly they are built to cut power, water, and natural
material requirements. Thus, if these things are kept in mind, then one can realize that our traditional
architecture was very green. Today, many of us have forgotten that how to make natural and environment
friendly building, instead of copying it from developed countries.

Philosophy Behind Green Architecture
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Generally, the cost difference while raising a green building is approximately 5% to 10% more than a
conventional building but the investor recovers costs within 3 years. Not only green buildings consume less
energy to build but also reduce running costs of buildings by up to 35 - 40%. The energy requirements of
some well-designed green buildings around the world are 15% lower than that of a conventional building.
By preferring green building over the conventional building, it helps the earth to save nature as much as
possible, retain the external environment at the location of the building, improve the internal environment
for the occupants and preserve the environment at their location.

Green Building Certification

Green Building Rating System promotes the expansion of green practices and education around the
world through the creation and implementation of universally understood performance criteria. Green
building rating system adopted for developing high-performance, sustainable buildings and incorporates
a holistic approach that integrates all phases of design, construction, and operation. Categories include
building design and construction, interior design and construction, building operations and maintenance,
neighbourhood development. Certification emphasizes state-of-the-art strategies and certifies buildings
according to the sustainability of the site. It also concern about water efficiency, energy use and impact on
the atmosphere, natural materials and sustainable resources, indoor environmental quality and innovative
design.

India has been witnessing tremendous growth in infrastructure and construction development over
two decades. The building sector in India has been growing at a rapid pace and contributing immensely
to the growth of the economy. As the sector is growing rapidly, preserving the environment poses a host
of challenges. There is an imminent need to introduce green concepts and techniques in construction
sector, which can resolve national issues like water efficiency, energy efficiency, reduction in fossil fuel
use for commuting, handling of consumer waste and conserving natural resources. Most importantly,
these concepts are capable of enhancing occupant health, productivity, and well-being. The certification
will encourages, builders, developers, owners, architects and consultants to design & construct green
buildings, thereby enhancing the economical and environmental performance of buildings.

All the green building rating system addresses green features under the categories of: Sustainable
Architecture and design; Site selection and planning; Water conservation; Energy efficiency; Handling
of consumer waste; Use of Renewable energy; Sustainable building materials and resources; Use of
recycled & reused materials; Indoor environmental quality; Health and well-being of occupants; Innovation
and development. The rating system awards marks and categorise based on the marks obtained for
healthy competition and steady improvements. LEED, GRIHA, and IGBC are the rating systems adopted
in India.

Leadership in Energy and Environmental Design (LEED) Green Building Rating System

LEED with platinum certification is the highest level of the US Green Building Council’s rating system,
was introduced in 2000. The council is a non-profit organization that certifies environmentally sustainable
businesses, homes, hospitals, schools, and neighbourhoods through their LEED rating system. LEED
promotes the expansion of green practices and education around the world through the creation and
implementation of universally understood performance criteria. LEED is a voluntary, consensus-based
rating system for developing high-performance, sustainable buildings by integrating all phases of design,
construction, and operation. LEED certifies buildings according to the sustainability of the site, water
efficiency, energy use and impact on the atmosphere, materials and resources, indoor environmental
quality, and innovation and design.

LEED Certification Categories are: Certified : 26-32 points; Silver : 33-38 points; Gold :
39-51 points; Platinum: 52-69 points.
Green Rating for Integrated Habitat Building (GRIHA) Green Building Rating System

Internationally, voluntary building rating systems have been instrumental in raising awareness and
popularizing green design concept. However, most of the internationally devised rating systems have
been tailored to suit the building industry of the country where they were developed. In India, a US-based
LEED rating system was under promotion by Cll Green Business Centre, Hyderabad which was more on
energy efficiency measures in AC buildings. Keeping in view of the Indian agro-climatic conditions and in
particular, the predominance of non-AC buildings, a National Rating System - GRIHA was developed to
suit for all kinds of building in different climatic zones of the country.
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GRIHA system was initially conceived and developed by TERI (The Energy & Resource Institute) as
TERI-GRIHA which has been modified by GRIHA in 2007 as National Rating System after incorporating
various modifications suggested by a group of architects and experts with initiation by Ministry of New &
Renewable Energy Government of India, It takes into account the provisions of the National Building Code
2005, the Energy Conservation Building Code 2007 announced by BEE and other IS codes, local bye-
laws, other local standards, and laws. The system, by its qualitative and quantitative assessment criteria,
would be able to ‘rate’ a building on the degree of its ‘greenness’. The rating would be applied to new and
existing building stock of varied functions for commercial, institutional, and residential buildings.

GRIHA Project Ratings stars are: 25-30 : *; 31-35 : **; 36-40 : ***; 41-45 : ****; 46-50 : *****,

Indian Green Building Council (IGBC) Green Building Rating System

IGBC had set up the Green Buildings Core Committee under the leadership of Ar. Raghavendran,
to develop the rating program and launched it in 2008. This committee comprised of key stakeholders,
including architects, builders, consultants, developers, owners, institutions, manufacturers, and industry
representatives. The committee, with a diverse background and knowledge, has enriched the rating
system, both in its content and process.

IGBC continuously works to provide tools that facilitate the adoption of green building practices in India.
The development of the IGBC Green Buildings rating system is another important step in this direction.
Against this background, the Indian Green Building Council has launched ‘IGBC Green New Buildings
rating system® to address the national priorities. This rating program is a tool that enables the designer
to apply green concepts and reduce measurable environmental impacts. The rating program covers
methodologies to cover diverse climatic zones and changing lifestyles.

The Green Building Movement in India has been spearheaded by IGBC since 2001, by creating
awareness amongst the stakeholders. So far, the Council has been instrumental in enabling 2.23 billion
sqft area of green buildings in our country. The Council’s activities have enabled a market transformation
concerning green building materials and technologies. To enable the construction industry to become
environmentally sensitive, ClI-Sohrabji Godrej Green Business Centre has been established by the Indian
Green Building Council (IGBC) which is a successful example of a green building. IGBC, is a consensus-
driven not-for-profit Council, represents the building industry, consisting of more than 1,923 committed
members.

IGBC Certification Categories are: Certified: 50 - 59 points; Silver: 60 - 69 points; Gold:
70 - 79 points; Platinum: 80 - 89 points; Super Platinum: 90 - 100 points.
Discussion on Sources of Energy Relevant to Green Building Concept

Energy resources are broadly classified as: Conventional and Non-conventional sources of energy.
Conventional sources of energy are not present in the environment in abundance; however, their uses
are unlimited. On the contrary, non-conventional energy sources are the sources present naturally in the
environment in large quantities but are used for limited purposes only.

Conventional Sources of Energy. Conventional sources of energy are the natural energy resources that
are regularly used for many years and are accepted as fuel to produce heat, light, food, and electricity. The
energy sources include firewood, fossil fuels, cow dung cake, etc. Out of these sources, fossil fuel is the
greatest conventional source, wherein fossil implies the remains of plants and animals that got buried under
the earth and transformed into rocks over the years. These fossil fuels are coal, oil (petroleum) and natural
gas. Conventional sources of energy are generally non-renewable sources of energy as the accumulation
or creation of conventional sources of energy takes years, once they are exploited or consumed. As
these sources are used on a large scale, the reserves have been depleted, and their alternative is hard
to find.

Non-Conventional Sources of Energy

An alternative to conventional sources of energy is the non-conventional sources of energy, that gaining
popularity in recent years, after the oil crisis in 1973 and since then they are in use on a large scale. The
energy can be obtained from various sources such as the sun, wind, biological wastes, hot springs, tides,
etc, to generate heat and power. These are not only renewable sources of energy but are also pollution-
free. These sources are present in abundance in nature, they are constantly generated, it cannot be
exhausted easily, and used again and again.
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Sources of energy
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Conventional Sources of Energy

These sources of energy are also known as non-renewable sources of energy and are available in
limited quantity apart from hydro-electric power. Further, it can be classified under commercial and non-
commercial energy.

Commercial Energy Sources

The coal, electricity, and petroleum are known as commercial energy since the consumer needs to pay
its price to buy them. (a) Coal: Coal is the most important source of energy. India is the fourth-largest coal-
producing country and the deposits are mostly found in Bihar, Orissa, Madhya Pradesh, and Bengal. (b)
Oil and Natural Gas: Today oil is considered to be the liquid gold and one of the crucial sources of energy
in India and the world. Oil is mostly used in planes, automobiles, trains, and ships. (c) Electricity: Electricity
is a common source of energy and used for domestic and commercial purposes. The electricity is mainly
utilized in electrical appliances like Fridge, T.V, washing machine and air conditioning. The major sources
of power generation are: Nuclear power, Thermal power, and Hydro-electric power.

Non-Commercial Energy Sources:

Generally, the freely available energy sources are considered as the non-commercial energy sources.
The examples of non-commercial energy sources are: straw, dried dung, firewood, etc. In the coming
years, there would be a shortage of firewood. Agricultural wastes like straw are used as fuel for cooking
purposes. Besides conventional sources of energy, there are non-conventional sources of energy. These
are also called renewable sources of energy. Examples are: Bio-energy, solar energy, wind energy, and tidal
energy. Government of India has established a separate department under the Ministry of Energy called
as the Department of Non-conventional Energy Sources for the effective exploitation of non-conventional
energy. The various Non-Commercial energy sources are: (a) Solar Energy: Energy produced through
the sunlight is called solar energy. Solar photovoltaic cells are exposed to sunlight and output in the form
of electricity is produced. The energy is utilized for cooking and distillation of water. Photovoltaic cells
are those which convert sunlight energy into electricity. (b) Wind Energy: Energy can be produced by
harnessing wind power. This kind of energy is generated by harnessing the power of wind and mostly
used in operating water pumps for irrigation purposes. India stands as the second-largest country in the
generation of wind power. (c) Bio-Energy: This type of energy is obtained from organic matter. It is of
two kinds: (i) Bio-Gas: Bio Gas is obtained from Gobar gas plant by putting cow dung or other organic
wastes into the plant. (ii) Bio-Mass: It is also a source of producing energy through plants and trees. The
purpose of the biomass program is to encourage afforestation for energy. (d) Energy from Urban Waste:
Urban waste poses a big problem for its disposal. According to the Ministry of New and Renewable Energy
(MNRE), there exists a potential of about 1700 MW from urban waste (1500 from MSW and 225 MW
from sewage) and about 1300 MW from industrial waste. Waste to energy projects will help in taping this
potential energy source.

Sustainable Energies for Green Building

Sustainable energy is a form of energy that meet our today's demand for energy without putting them
in danger of getting expired or depleted and can be used over and over again. All renewable energy
sources like solar, wind, geothermal, hydropower and ocean energy, are sustainable energy, as they
are stable and available in plenty. Sun will continue to provide sunlight on earth, heat caused by sun will
continue to produce winds, earth will continue to produce heat from inside, and rain will go through rivers
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or streams and merge in the oceans and used to produce energy through hydropower. This clearly states
that all these renewable energy sources are sustainable and will continue to provide energy to the coming
generations. There are many forms of sustainable energy sources that are replenishable, helps us to
reduce greenhouse gas emissions and cause less damage to the environment.

Need for Sustainable Energy

During ancient times, wood, timber, and waste products were the only major energy sources. In short,
biomass was the only way to get energy. When more technology was developed, fossil fuels like coal,
oil and natural gas were discovered. Fossil fuels proved boon to mankind as they were widely available
and could be harnessed easily. When these fossil fuels were started using extensively by all the countries
across the globe, they led to the degradation of the environment. Coal and oil are two of the major sources
that produce a large amount of carbon dioxide in the air. This led to increasing in global warming. Therefore,
a need arises to generate sustainable energy.

Types of Sustainable Energy

Sustainable energy is not just a part of renewable energy sources, they are also the sources of energy
that can be used to power homes and industries without any harmful effects being experienced. This is the
sole reason why many people advise the use of these forms of energy in everyday life, because its effects
on the environment are purely beneficial. Solar Energy, Wind Energy, Geothermal Energy, Ocean Energy,
Biomass Energy, and Hydroelectric Power are the examples of sustainable energies.

What is next for Improve the Standards of Construction Materials and Technologies
Biomimicry in Construction Industry

Biomimicry is the science and art of imitating nature's best biological ideas to solve human problems.
Bio means life, Mimic means copy or imitate, ie. copy the nature. It is a new discipline that studies nature's
best ideas and then imitates these designs and processes to solve human problems. The practice of
developing sustainable human technologies inspired by nature, Sometimes called Bio-mimetic or Bionics,
it's basically biologically inspired engineering.

Humans may have a long way to go towards living sustainably on this planet, but 10-30 million species
with time-tested genius have figured it out and one can learn a few things from them. Biological materials
are highly organized from the molecular to the nano-scale, micro-scale and macro-scale. Nature uses
commonly found materials, structures and principles of various objects found in nature can be copied by
Engineers and Scientists.

The human heart is the best pump and human lung is the best filter, many such examples can be
sited. Naturally available materials are degradable, does not produce waste, consume sustainable energy
and it is considered as the next level to green building concept. Biomimicry is getting popular and many
researchers and scientists are working on these principles for developing sustainable materials and new
methodologies in all the fields including in construction.

Conclusion

Numerous materials are developed all over the world. There is a need to regulate, identify superior
materials, standardise these materials to reduce environmental impact and make it sustainable/
replenishable for preservation of our earth planet. The government needs to work with multiple agencies to
bring out workable standards for common man to practice/ adopt and manufacturer to produce materials
without any barrier, which are made available at less cost in the market.

We do not, mheni the earth
ucancestors,

Earth provides enough 1o satisly

SOy Man's n

from I:.Iilr I:hEIdrl:n
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VAL HMeL FDBB B6V6UTEL LISV  (PH6V BLBH0 2 6iTengy SLILIG 6TETETSHTET B\(HBEHDG)
Lesteumbg) 606l (Lpenmulsd?
desteompdlev g(p euwHeosmen @ GWbms LsTala@s QFvend OTLBIGHDS. @D auwdev
LBer 60860, @eTLeny ey Pre KG  epstim euwdlev 6160.85.89 Bresi@ euwdlev u).Gs.g9 er6ti
Fpreuens omIGs B)svem6v.

e16060T GBI BOHDEVGSTET  HIGLILILT GURGD  Gpbmsulest FHeremehdm  cpemsT  Hevig)
FOOHHT AUGTT DiemaFelsd B(HBSHID euGaTT @eulsy BHBSID BDHDE. Bewev 2 Hreugip CFig
glefTlugID, Be& @eOLULGID, LDeey LDLUGID GPEmaE&Hd Sevelsmer. Geaupdleomba CeauGrm®H
Ui eu@lLuemna@EeT BhHausTen, ey HBeus euaTTFEs DEDLUD 6168 6T6NITEmIeIE) fLPL BHLOLIBMES.

g auwdHev LeTeNE@GEF QFevand LlsTeonhgl GWHms, AOES (PoTn UIHBEHBE SHLSSLL
S6TTIQEsT LT BTl &ETHT6 LsTalaanl D QFevdng. H BIL&6r slBH(Lpe»m. eeuGeUT(F BIEHD LisTsl
Bukigd GBI GmDeBT6T. ibs CHISHMIDL, LYLLEEGHSE CaTHBSLILGD NCH (PHHWHSeuD
B, @aiwibd, elewemuTi(H OHMID LD HMVBEHBGD (PHHLGHSHEUD 2 1H. eubsum(h LisTemnulepid
PT RUeumD S(HBGL. UYEHL LIgEs6leme D6vevg GFTTaurs S\(HBEDS 6T6IDTEV LOTESITEITSET
ShG CFarm @iie) aHES6OTD. (PpHHWDTE 13 auugl sueny Griudih ereim HIO LIfBE0D SeOTEFTTID
devLwmgl.  Uyrsya fLGunT sps CUDCDTILD masCWwpsg ekl augF GFTELEID  EU6T(LPEHD
HevLwimgl.  shiseT Lstenenulett  shmev Hwent GHPBH CHNBE GCsmerer GeustiHID et GLDGDTTEET
elmbLIeTTey Sl L (pewpulsy slessterl B GQUDmIE GCaTaTET6VTLD.

spoedev GuTilg dewLwimg) er6LBTL CHToyHeMey HB WHUIGLIETT THGBGD LT 2 _ENETFFBET
LOTEOITOUTEHEHSBE) B)6V6M6D. &F& LOTEsuTeUTEm6eTL GUITLIQUITENTSEMTSS S(HGID LOGTLLITHIGD F)6V6M6V.
BaitaEnd@E alL® UTLD SIUUGGID B6V6n6v. OTETeUTS6T b LITLD LIgsEnGsT Dihev B)\(mbg
SeuTaGem el (Hi UTLID Q&g 6ugeomiD.

@ouGeurh LisTaMIeNd @(h OHBSHIUT SHLLTT. DT  oTesiaiTssMer 2 L svBlmevenw el L
(DUl SHeueGBH Y BEOTFENEITH6T  GUPHRIGEUTT. @  LsTeNuled DIHBLLFLOTE 600  LOTESITEUTEHET
BHBHETD. BHDE NHS 6T68NBMS dnlGou Fnl TG, (PHEHWIDTES LeTevTHEH60 SHefwmt LieTeMEBamL GLo
HOLWITE. biE H6vell 6TeiTLG (PSS (PpBS JS6e 6ugFD. GComedHouyrs B(HBSTID bOSST
aTEESSITE G (HBSTVID, FempUTs GS(HHSTMID Dienestauflel GWPhbemSaEHD @Gr LsTemulsvgTes
LYsEE Goueti(HID. JMATEUHBGHID FIO  SI(PSTET  HEVe 6160 2 FHHTUTHID 2 _6T6NG.  DISH6T6V
UesteompHlev 99 FH6ldBD GHPHmBHT UIDLE H6vedewwil QUM HEGTDEIT. D6 94 FHeldHID
GUIT 2_WTH6V6IEBEGHF CFHEITDEIIT. QUL ORI 6TETD DI(HEU(HLILITET SHEUTFFTID ibS BT (DB D(PsGLD
3)6V6m6V.

GaTeyBM6T SIQLILIDL. (LPEHDEETTS B)6060TH BBHH H6val (PenmUlsd LUTeHTMI GU(HLD LOTEIOTEUT 6T S T60T
2 _6us6Nmall a6y BewLOLMID LIsGaum Bameyseley (pHev B aseneris LlgsSetpenT. G eTiiug
sTeiiLIgl Bevell GEweomenTaEhEBs Lflurgs ySt. Sipsl LHHEsTar slmLenwl &@,BT Fenuulst oy iy
WPYe| JNPS5S!.

2 0dBBW  WHPFALTE BHBGD GPHMSHET LUDOW Sreuflensd L6 @BaTenD MBHW BHT(HS6T
gL @auGeutt oettho  QeuefulBdngl. BHev Ueteombgl erLGUTGID  (Weirereniuley  B\(HBHDE!.
HPFHUIT BOIOETIHHD HmeMB@GHID GHPHMBEHET, DPeweu DYTUSHIL 6T WU LT 610D
3)6V6m6V.

Uesteonpg) s6v6il (pempulett G&Hemaw FHpLLssT GDBE ADBS aHUSDSHTS 2 0SEHIGD 2 _6T6rm
SVEILITENTHEHD, LHBHHEHD Nbs BTiewL Cored Geldstpert. 2 cdest 56 BTHSGMND B\(HbS
15000 UyShdser q@euGsumt oo QaFevdesipert. BTiigsn bHWE GFevmeusniuiey  &evtlleLomen
FHABBID HVEUF  Fpmievmeldsst epeBLO  uHEDE. DeTe Bl Shsemen GETHE  alFLLEHD
LBLpLOTEnevaEemen  LlsTeombHlett  sevelmenTaEpd  JnFFTSEHD @CLTY subgl 6pHs Oamsroug)
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orenrF QFmevey (pRuingl. gGeraiey OCED osnwiilest oyiieley eT6v6om 2 608 BTHBEHD LEGHDHSTS
Bewevuled GG @ (LPpIgemer gpmiE QBTeTen (PIQUWITEI.  6ThiBeme 6l FDbH H6v6l (PEMOUD B)([HBS
QUTILIL| 2 _6iT6Ng) 6TETEDMTaH6.

UesteompHled o fFuim Liewll eteiiig BID 26rT go.67.6T600., m.Lletev Gumesip WGBS Fepsd BeyFeyld
2 LWL ITFeT QBTeTems uGBGD (Pgeysaiey SiLmiselen GQFweomsssdHey AN LTHEDHSE,
WaHL UkE 2 i(H. TN @ LTINS GWHMSEE UFATWT SLEUHISTET H6  6UTLPHT6T
oLAWD. 985 GBID kG AFAWT eug BB HLLID evev. Gevbemsy auGLLID Hnbg
eleniiGo oTeTaiTaamy B\Hbga AT LWlbSsE wreasairssdt Gsirey GFLLLILIGEGIDEIT. MBS
AETHBET 2 _61H. 2 ewoel il LsTaflsemey CFmbg LUIDS aBEs GoussiiHID. LInE M DTS STEVLD
gramieuls LuWIDS. @ auBLESDEG GeusuBaum usTeflsemd CBrQuwTs a@GLUmDUIL L ATwT LWIDS..
gaTeug @ LUTLSH LImOmsl. @Gwhens 2 fenwl Lulsoghshiseisy LmGsDLUG. BILIgeT &L
HLmser GIBs Osefayssts Gsiw MLULSBHMNLD B\(HbFH FTEINGSD. & Wiy SHSTLILL
LD d, (PsIBe CFLIIBDSTET O(HhSHHUF FTem sl AT LUIDFEE HWOTT gup aUHLEIGMETF
GFevelL GeuswiHi. Bl yHfuiTsemer 2 (HuTEGL MasHHsv  Llstevmhgl GLOHOSTETEHD FLOFFLD
B6vevTE (PWDFBETSHTE.  IbIE H6v6MUT6Y LOTELIHD LOMILOTFSmW 2 (HouTtsd G)\(HBEHDSI.

GPBmBHET euemTLLIL BTD HTed &SPms Gsmeren Geueitiguig AHHD S(HBHDG.  (LPSHEV6V
LeTemensend@ Bevey SbHenesemst gHUBGHBISHT. @ (GLBMSEMOWeIL BID 2 WITHEUT 6T6rm)
HenessTshToer. Llenenser goHmeagh OF ST LBUTSID GHMD FamiHed DOUTE6T UTFTL(HIDLIG
QFWLSTEID B6ews1H CaTeTanTH(HBHe0 CuTETD = GQFwevssner LT QFLEDTTET. GGaTTev LldTenenaaies
LG UETTES GHETMID. 61pHE GPHEMSWD LIeiTerTe0 610G Y GHO6T 6TeuHBGD GnDd (LPIQUITE. eLPL 65T
Siurefwurseomd, puSHLD CHelbs HeHpenLweusTTaEemd. &G LITmensmen @ STEV(LPLD
SOl Fd QFWLIWEFLTE).

BHTOAV VT 6TIGFEMEIT LOJLDGTITENL. 6T6sTmI LITLFTemsvulsd B\hibag GeusBuipmiiiiLeir 1lsitermesv
SpUyD seOUQLLSEHEE BT aHud. el umevguIesT FJTEN oTETeUSTTE LITL  FTensuulsy
Bmpsair Uestenmeiey GBTUsy Lfle: suThidestmt. SLEOLITL MeTaVENL 6T SieuT L FTWIT Beusnesr GumeT
CLPEDEIT g@ﬁm LOT6TTEUEMEDT [BIT6dT LIMTHSHCSH @)6v6mev 6T6sTTT.  p6u1mev UGy 201D HITHMTESOTLQEDT glﬁ
Fnbg 6uehEhTeINLITETTT.

GLPHMSHENL 60T (T BreMsv Fdlgl Cryomeug GUEMHIEET, HELELVMBLI BUEHBIGET BealoyL et  GLGMBIGET.
SIeUTHET GHempaEenerll Lo iHls Crro Cuarsraer Henpaemst uDD Guaktissr. LlsTeneraspL 6
wrengud UL H CuaeTSTH6T. Djousht UG Baser HasGer BHhiEGT (LPETEISTTEIIOTE G)(HhIE6T.
2 _BIBMET UTTEHSH 6uTHeT SDmIs Osmereumtassr. eurpsiley  GeupMOubmeuenyil updl Guakiser
@euGeum(m SiempUlsnid Hppsairtaemeriipd Guakiser.

eenenas@end@ oIl Hd@GT leomdThTaer. il @@ FoDBFFTMEVE Gl LDEV6V. LDEIGTHEN6N
Gampmieds@n Gosrulsn. Bevew GopBaTeismens CaTHHRB. &HHhHID C&ETOGSH apsE Csmeh
QUT(HBIGET.  LOGVT  GIeduwjeTen LTensemWLLDD  LlsTenensEndE OFTeTanTed SeuTHsT (6T Hmmbs
uTenGemw LJhg Gamereumtassr. 2 enplmull upd GFTLeE CBTHHRIGST JaITET 2 mplilveoTs
Gapasmer Lfibg Gsmereurtast. Qeupmd GubpeaiTsmer QFTean GuTg Bsmevelulss STyessThiGm6IT
Sleustt oMb GsmeTeurest. amIGMILDL  COFTVIE CBTHSBSTL j6ustT BFTDLIMED  DIEHLWITENTD
sTeTLTer.  sdghenw GeussipaiTaener GQaTevsbBurg ieus Gousemerulst OBTHS P bSHaiTsemer
seoor(h Qsmeiteurent @g GuTgID.

(P&6060 BITD TM GeuertI(HID.  LOETD B)(HBSTEL OTTESD 2 6551[H. LOTHDHD QTGD TDTHE. HEV6V
LOTOOID HTET eUeTTEFESEW SH(HLD.

Uesteompdleit sevell (pemmulsd(mibg BTD sdOmis Gsresi®h wrmGeurd !

GLHMSHENMET THTBTVHMSL FApLLTe THMIGeuUTLD.
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Estd : 1941

To
The Secretary,
BAI - Head Office

G-1/G-20, 7" Floor, Commerce Centre

J. Dadajee Road, Tardeo
MUMBAI - 400 034

Ph : 022-2352 0507 / 2351 4802
Website : www.baionline.in

Dear Sir,

BUILDERS’ ASSOCIATION OF INDIA

(All India Association of Engineering Construction Contractors)

Southern Centre Esid : 1950

| MEMBERSHIP APPLICATION FORM |

Through
The Honorary Secretary,
BAI - Southern Centre

"Casa Blanca", 2nd Floor,11, Casa Major Road,

Egmore, Chennai - 600 008.

Phone : 044-28192006,28191874

Web : www.baisouthern.com

E-mail : baisouthern1950@gmail.com /

baisouthern@yahoo.com

Please enroll my/our name (s) PATRON / RENEWAL Member of Builders' Association of India. I/We
am/are connected with the Building Profession / Trade / Construction industry as (please tick relevant box/s)

[] Civil Construction Contractors
[] Electrical

] Plumbing

[] Fabrication

[] Roads

[] Water Proofing

[ ] Interior decorator

] Repairs/Maintenance

I /we specialise in

[] RealEstate Developer /Promoter
[] Architect/Engineer

] Transporter

Demolition

Manufacturers /Suppliers
Dealers/Hirers

Engineering College/Polytechnics

O 0Oodod

any other (specify)

Registered With
[] Central PWD
[] StatePWD
(] MES
[] Railways
[ ] Other State/Central Govt.Dept.(specify)

[ ] anyother (specify)

I/We have read the Rules and Regulations of your Association and agree to abide by the same. Please find herewith sum of

Rs. /- (Rupees

drawn on

towards the membership subscription.
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) by Cash/Cheque/Demand Draft No Dated

in favour of “BUILDERS ASSOCIATION OF INDIA”

Yours faithfully,
(For & On Behalf of)

(To be signed by Proprietor / Partner / Director of Attorney / Authorised Signatory)




Fill below in Block letters:

L Full Name and AAress a3 s A v 5o 6 S S A VS W e
Tel:Office b sasaemiss ReS oninniamai Moblle: snansasnnmnnnninsnas
GETNOL i i B & visiiimiiininmiminmisiivssiiin i ik st

2.Give names in case of partnership firm/ Name of the Person
Ltd Company /Institution and indicate who will attend and vote at the meeting with residence

against each whether Partner / Director /
Executive attorney

address and contact numbers

a) a)

b) b)

) )

d) d)
Res / Address. & Tele. NO. .ivvveeeresersrrrmnrrerreessssssssrssssnsneeenas
PROPOSED BY: iiiciciaiiismmiamisivinniaan iaiiaiingis
SECONDED BY cuuuazinsvisssssnisausiypaisast iy iasvsditvias

APPLICATION IN ORDER : FEES RECEIVED Rs. Receipt No.

Date Accepted by the Managing Committee at its meeting held on

at

SECRETARY'S NOTING SECRETARY

The Membership fees

The Patron Membership fees Rs.29,700/- ( Inclusive of GST @18% )

Renewal Membership fees Rs.3627/- ( Inclusive of GST @18% )

Annual Membership fees Rs.3745/- ( Inclusive of GST @18% )

Cheque May drawn in favour of BUILDERS ASSOCIATION OF INDIA.
Please enclose Recent Passport Size Photographs - 2Nos, Photo ID and Address Proof.
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NEW PATRON MEMBERS

M/s. A.B. Builders M/s. Anirudh Foundation (P) Ltd M/s. J.M. Construction

Mr. E. Balu Mr. S. Vijayakumar Mr. G. Jamil Ahmed
No. J-135, MMDA Colony Old No.58K, New No.6K, 11/7, 1st Main Road
Arumbakkam Nutech Vikash Sabari Nagar
Chennai - 600 106 1st Avenue, Jawaharlal Nehru Street Porur

9840297410 Ashok Nagar Chennai — 600 116

Chennai- 600 083 Mob: 9841222642

Mob: 9840051129

Media Focus
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Remove ceiling on housing loan IT rebate: BAI

:CHENNAIL The Builders’

- Association of India (BAI)
'has urged the central

. government to remove the
‘present ceiling of Rs 2 lakh
-on providing income tax
.rebate for housing loan
_interest.

-In his petition to Union Finance
Minister Nirmala Sitharaman,
.S Ramaprabhu, chairman of
‘BAI (southern centre), said
‘that presently an individual

could claim a tax deduction of
the interest payment on the

+ housing loan up to a maximum
amount of Rs 2 lakh against
the actual interest component.
“We request the FM to consider
removing this ceiling of Rs 2
lakh,” he wrote.

Pointing out that the banks
are reluctant to fund real estate
project, Ramaprabhu urged
the government to issue-clear
guidelines and criteria to banks.

“Under the  Affordable

Housing Scheme, people with
low income are offered houses
at cheaper prices. To boost the
economically  downtrodden,
we request to waivethe stamp
duty. Also, the government
should allow claiming Imput

Credit for the GST,” the
representation said.
The representation.urges the

Finance Minister to reduce the
rate for infrastructure projects
of government civil engineering
contractors from existing 12 per

cent to 9 per cent, “GST ratesfor
private contracts is currently 18
per cent. Since the construction

‘industry is the key driver for

the economic growth of the
country, reduce the rate for
private projects to 12 per cent.”

While demanding to. reduce
the interest rate for housing
loans, the Association also
sought Finance Minister’s
appointment - so that
the demands could ha clarified
in person.
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SOUTHERN CENTRE ACTIVITIES

Filaz. o

03.01.2020 — 05.01.2020 H&ev FBHw OIHTEH

296ug Siflew GHFHw wIETG wWHYID P GBHu Goeoreirend WHMID CUIFIEEGW nlLd
GarevasgTalsd HOLOUDDEG. v SBHU IBEILOL Hmevend SThd BLSHUSDE HLOG
wiurtengs@iu feo @BHu  peremer Femeveur Hm. R. @IrHrE(HLIgITEHT DIEUTHEHES
Gamiisms maussULLLLE. bs Carflemasamw ghms QsTeiH (WPTH [BHTLSET LOTHTLHL
ereueils GenLuym Gevevmoed GFeuauGer HLBH meusHTT. Qgeiens wwwHHembg 25 GLHEE GLoed
s0pg CarewiLert. Gueoresiend WHMID QUITHIEGW siLsHo OFerens wWLWHHDE “Overall
Best Centre”. “Best Publication” wpmib “Best State Chairman” ererr epeirg) 6(BGIB6T QUIPBISLILIL L G).

06.01.2020 HApiiy QFwUDHEG LY FalLID

Ozerena LW JIIBSH 06.01.2020 ey CFwp@Gy 2 mILlaTTaEEsTET APLILYS Fnl LD
BOLOUDDS. BHLLEHD BaTs0 SFsriure Hm. 0.K. QFoarr®y auTsmeTuidD DaHEE)
giwewiwurs Hm. J. sre@lar samsmeryn Pudss Feuuld @LLFHH SefssiiniLg. Guaib
EBHLLGFHV Bzrzededr Lestupmieugparer eldwpempsst vpd aflurs alaurdsg LIS

QUPTBISLILILL ).

20.01.2020 ussToUG OFWDEGLY FnlLID
ussTeug GFwpE wWOHMID CUIFEGW &LLd &TeLBWLT urediem darinis 6Ty 2 wirdm
R. wBermayen, 2 wirgm. K.G. mrendymoer o wirdlm. K. @orr, 2 wirgm. A. algui@lorT, 2 wird\m.
M. QepHeo@ont  HABwrfenr 2 usfiide BenLOUDDE!.

t‘_

BUILDERS' ASSOCIATION OF INDIA
s0U NTRE

22.01.2020

PLLD BsTaTaded mTemeL 4.30 wewl Jemeled BLOUDD WwETFHUE FalLFH0 B0
sigerfures Fm. 0.K. GFoagrs Sjairssr OFerars W Her 2020-21 oy ewTigDHETT LG oI
Breurdlser, Gewp@e whmd CuTFEEGW 2 milassdr g warsTs GHTHOSHESLILLLMS
SNBSS .
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7~ FASHION INTERIOR

fashioninterior.nanda@gmail.com
www.fashion-interior.com

C.Nanda Kumar mbp
+91 98411 84795
+ Modular Kitchen

+ Wardrobes

+ UPVC Windows & Cupboards

+ PVC Doors & Cupboards

+ Aluminium & ACP Works MManufacture °f¥| _:
+ False Ceiling & Work Stations UPVC Window &

¢+ Patch Fiting Works LModuIar Kiichen_l

H.O.: # 5-A Vivekananda Nagar Extension, 200 Feet Road,
Kolathur, Chennai - 600 099.

B.O. 1 : # 47, PH Road, Nerkundram, Chennai - 600 107.

B.O. 2 : # 901/4 Anna Sireet, Medavakkam Koot Road Junction,
Medavakkam, Chennai - 600 100.

Factory: Plot # 37, Mumtaj Nagar, Vadaperumbakkam,
Madhavaram, Chennai - 600 060.

Good Builders

We build your Dreams Civil Engineers & Contractors

Pioneérs in Construction Specialised in Multi-Stories Buildings

K.SUBBURAMAN (Managing Partner)

Redgistered Office:
No.20/1, Indira Colony 3rd Street, Ashok Nagar, Chennai - 600 083.

Ph: 044-4231 8432/ 72999 78312/ 18
Email: goodwillbuilderschennai@gmail.com | Web: goodwillbuilderschennai.in




UMA BLUE METALS

ufacturing of High Standard “M” Sand & Plastering Sand,
ater Washing Process) using VSI Machine.

* B.G. Metals 20mm, 12mm & 6mm using by VSI Machine.

* 40mm, GSB, WMM Quarry Dust.

Crushing Unit Address:
Vettakara Kuppam Village, Kodur Post, Cheyyur Taluk,
Kancheepuram District-603 305.

Chennai Address:
No. 14/1, V.o.c Nagar 2nd Street, Anna Nagar East,
Chennai-600 102

Email: umabluemetals066@gmail.com

CONTACT:
97868 66768 |/ 94449 09746 | 78670 10036
94443 80781 /| 99625 87979



GOYAL

wasws  Marble & Granite Vi Gopl

(+9198407 44200) ! SR SR (+91 98431 88007)

IMPORTERS & PROCESSORS OF FINEST ITALIAN MARBLE, INDIAN MARBLE & GRANITE,

QUARTZ, TRAVERTIN & ONYX
RO s et et e e e R o e e e e S D e e
Kolathur Stockyard ~ ECR Stockyard Nerkundaram Stockyard
101399, 3A-2, 200 Feet Road, 2/604, East Coast Road, 43, Poonamhallee High Road,
(After Retteri Junction) Kolathur, Neelangarai Nerkundam,
Chennai-600 099 ' Chennai-600 041 Chennai - 600 107
M.: +91 91762 44000 M.: +91 98407 46000 M.: +91 98407 44000
GANGSAW PROCESSING UNIT
Goyal Marbles Pvt. Ltd. Goyal Marmo Impex Pvt. Ltd.
B-40(E), SIPCOT Ind. Complex, RICO Ind. Area, Hamara Road,
Gummidipoondi, Madanganj-Kishangarh,
Chennai-601 201 Rajasthan - 305 801
M.: +91 9840745000 M.: +91 9828072533

www.goyalmarbles.com | vikash@goyalmarbles.com




DOUBLE WASHED M-SAND & P-SAND Z=\
PLANT AT GHENNAI
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All Cards Are Accepted Here

M-SAND & P-SAND
ISO 9001: 2015 CERTIFIED

No. 90, Thirumangaialwarpuram, Thiruneermalai,
Chennai - 600 044.

Email: arunabluemetalsmsandpsand@gmail.com
Website: www.arunamsand.in

Phone: 044 2273 2273,99415 33333, =i
9 8 8 4 0 9 0 0 8 5 *Special discount for BAl Members, Call 94440 63020

A ARUNA BLUE METALS
»




SCHWING
Stetter

v XCMG

Crawler Excavators
SCHWING -XCMG Crawler Excavators - Powerful, Reliable and Efficient.

SCHWING STETTER (INDIA) PVT LTD
1ISO 9001:2015 :: OHSAS 18001:2007 :: ISO 14001:2015
F71, SIPCOT Industrial park, Irungattukottai, Sriperumbudur taluk, Kancheepuram, Tamil Nadu
Phone: 044 71378106, Visit us at www.schwingstetterindia.com
MUMBAI 022 25624863 / 64, 30718300 / 33555588 | NEW DELHI 011 3092 8500 / 33555588 HYDERABAD 040 6615 1783 / 33555588
BENGALURU 080 4243 8400 / 33555588 | KOLKATA 033 4082 3300 / 4082 3303 | COCHIN 0484 4055984 / 3355558
AHMEDABAD 079 40244200 / 33555588 | PUNE 020 26055651 / 2 / 33555588 MOHALI 0172 3957500 / 3957503
BHUBANESHWAR 09437481391 | JAMSHEDPUR 9709001441 GUWAHATI 0361 2234738 | RAIPUR 0771 2562325 | JAIPUR 8875007183
LUCKNOW 8860584477 | GOA 9820203847 | Coimbatore 0422 4506165




