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Abstract: Constructing fully fledged and pre-engineered houses is a relatively new concept in India. It is estimated that Indianeeds
more than 27 million urban houses. Better understanding of concrete has resulted in more effective use of available raw material
and resources. The innovative Self Compacting Concrete (SCC) was first introduced in Japan in early 1980’s. The use of SCC
was spreaded all over the world for precast and ready-mix concrete industry. Although, there is limited use of SCC because of its
initial higher cost of production. To prevent bleeding and segregation, SCC mixes need high amount of cementitious material.
Then only it can deliver self-compacting properties. To overcome this high fines content a new concept was introduced in Asian
market, named as “Smart Dynamic Concrete”. With the SDC it is possible to reduce high fines content without losing self-
compacting property. The production of SDC made possible by using an innovative new family member of viscosity modifying
agent admixture (VMA) in the combination with super-plasticizer. In this paper the authors will set out to explain advantages of
smart dynamic concrete.

Index Terms — Highly Flowable Concrete, Self - Compacting Concrete.

1. INTRODUCTION

Shelter is basic need of human beings from the beginning of civilization rapid transition in science and technology creates several
challenges for planning, development and operation of cities. This challenges leads to experiments with new approaches to the
governance, design, construction and finance of urban infrastructure and services making our cities smart. Self — consolidating
concrete (SCC). Also known as self — compacting concrete. Is a highly flowable. Non- segregating concrete that can spread into
place. Fill the formwork. And encapsulate the reinforcement without any mechanical consolidation. The use of SCC can contribute to
increased productivity (e.g., faster casting operation and with less workers) improved working environment (e.g., the elimination of
the use of heavy Vibrating, and noisy compacting tools). As well as superior mechanical behavior and durability. SCC has gained
wide spread use in the precast industry where its advantages are easily verified and put into a profitable use and to enhance the
aesthetics and the durability of the precast elements. However, the use of SCC as an “everyday” concrete in the ready- mixed
concrete (RMC) industry is still very limited cost associated with the higher unit content of cement compared to conventional
vibrated concrete (CVC). Tremendous efforts have been made to reduce the cost and environmental impact associated with the high
cement content in SCC. Need of hour is to develop innovative methods to reduce construction cost without compromising the quality
hence we must look at newer, energy efficient, Environment friendly materials, and technologies that minimize skilled inputs and
deliver faster results at affordable prices.

2. NEED OF THE STUDY

India’s population is 1,24,14,91,960 and comprises 28 states and 7 union territories. About 30 people migrates to major Indian cities
from rural to urban areas every minute. It is envisaged that by 2050, the number of people living in Indian cities will reach 843
million. To accommodate this massive urban migration, India needs Smart Cities. On other hand, housing as an industry is still hand
crafted and depends heavily on manual labour and site construction, which leads to large amount of material wastage and labour
inefficiency. Construction cost contributes as much as 50-60 % of the sale value of the housing unit since the construction cost make
up the major chunk of these values, its of prime importance that this is kept to a minimum. Hence adoption of new technology is and
innovation are the key for successful selling of such housing units to the vast majority of the disadvantaged population. After smart
phones and smart offices India is heading toward the developing smart homes to achieve this dreams we need to adopt smart and
innovative concepts and Smart Dynamic Concrete is one of them.
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3. MATERIALS USED

3.1 Cement (Binder)

OPC 53 Grade cement is required to conform to BIS specification 1S:12269-1987 with a designed strength for 28 days being a
minimum of 53 MPa or 530 kg/sq.cm. 53 Grade OPC provides high strength and durability to structures because of its optimum
particle size distribution and superior crystallized structure. Being a high strength cement, it provides numerous advantages wherever
concrete for special high strength application is required, such as in the construction of skyscrapers, bridges, flyovers, chimneys,
runways, concrete roads and other heavy load bearing structures. Not only is this grade of cement stronger than other grades / types,
it is also more durable. Further, by substituting lower grade cement with OPC 53, overall savings can be obtained through reduced
quantity of cement that would be required to be used. A savings of 8-10% can be achieved with the use of 53 Grade OPC in place of
any other grade

3.2 Fly Ash

Fly ash is a fine gray powder consisting mostly of spherical, glassy particles that are produced as a byproduct in coal-fired power
stations. Fly ash has pozzolanic properties, meaning that it reacts with lime to form cementitious compounds. It is commonly known
as a supplementary cementitious material.

3.3 GGBS

GGBS is mainly used as a partial replacement of cement in concrete. When added as an admixture to concrete, it acts as a
stabilizing agent and improves the quality of concrete. In the production of ready-mixed concrete, GGBS replaces a substantial
portion of the Portland cement component, generally about 60-70%

3.4 Aggregate (10mm & 20mm)

Aggregates are inert granular materials such as sand that, along with water and portland cement, are an essential ingredientin
concrete. A coarse aggregate which has the sizes of particles mainly belonging to a single sieve size is known as single size
aggregate. For example 20 mm single size aggregate mean an aggregate most of which passes 20 mm IS sieve and its majorportion is
retained on 10 mm IS sieve.

3.5 Crush Sand

The cheapest and the easiest way of getting substitute for natural sand is by crushing natural stone to get artificial sand of desired size
and grade which would be free from all impurities. Use of crushed sand has become a good substitute for natural sand and it has
become essential keeping in view of technical, commercial & environmental requirements. Crushed sand is manufactured by
crushing larger stones of quarry to particular size of sand. Its chemical & physical properties such as color, size & shape, surface
texture up particles depend upon types of stone & its source The artificial sand produce by machine can be a better substitute to
natural river sand.

3.6 Admixture

Master Glenium SKY 8612 offers a quantum leap in concrete robustness allowing for flowability and stability of concrete at the
same time. The self-consolidating nature of Smart Dynamic Concrete requires no vibration making the process of concrete placement
fast and effective.

+« Some recommended uses of Master Glenium SKY 8612 includes:

. Ready-mix concrete and site mixing concrete

. Reinforced concrete and plain concrete

. Impermeable concrete

. Mass concrete

. Pumped concrete

3.7 Water
Water is the key ingredient, which when mixed with cement, forms a paste that binds the aggregate together. The water causes
the hardening of concrete through a process called hydration.

4. RESEARCH METHODOLOGY

4.1 Stage 1: Collection of materials.

4.1.1: Collection of cement- Cement is available in RMC plant which is of OPC 53 Grade loop Cement
4.1.2: Collection of Fly Ash- Available at RMC plant

4.1.3: Collection of Aggregate- 10mm 20 mm {Corse available in local crusher plant — easily available}
4.1.4: Crushed sand- Easily Available in Local crusher plant

4.1.5: Admixture- Available in RMC Plant

4.1.6: Water- Easily available {fresh Water}

4.2 Stage 2: Preparation of Smart Dynamic Concrete.

In first step we should design the mix concrete. Then will convert the mix design into the batch of 0.3 m3. With the admixture after
that will have the trial session of the same design. then will practice the float test at initial stage. And slump cone test for the Normal
concrete. Then will cast the cubes as mentioned below. Will refer the IS standards for the entire procedure.
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4.3 Stage 3: Tests on Smart Dynamic Concrete.

Followings tests should be conducted on Smart Dynamic Concrete.
+ Float test - At Initial stage conducted after following

e After 1 hours

e  After 2 hours

e After 3 hours

«» Compression Test
Compression test will perform breaking the blocks with the help of UTM machine after curing of 7 days and 28 days for SDC and
Normal Concrete.

4.4 Stage 4: Comparison of Smart Dynamic Concrete And Normal Concrete.

4.4.1: Float test conducted on SDC

4.4.2: Slump cone test conducted on regular concrete

4.4.3: SDC strength result higher than normal concrete

4.4.4: Less water used in SDC and more water used in normal concrete

4.4.5: Special admixture used in SDC (master glenium SKY 8612) and Regular admixture like cryso, fohroc, tp biltech used in
normal concrete.
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