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Abstract- Self-Compaction concrete (SCC) is a high-

performance concrete that can flow under its own weight to 

completely fill the form work and self-consolidates without 

any mechanical vibration. Such  concretes are  an  accelerate 

for  the  placement, to reduce  the  labour requirements  

needed  for consolidation, finishing and eliminate 

environmental pollution. This will ensure that the concrete 

obtained has good flowability, self-compaction ability and 

other desired SCC properties. The European Federation of 

Producers and Applicators of Specialist Products for 

Structures (EFNARC) [2005] have also laid down certain 

guidelines for fresh properties of SCC.  

 

Which can placed and compacted in to every corner 

of a formwork; purely means of its self-weight by eliminating 

the need of either external energy input from vibrators or any 

type of compaction effort. There is a current trend in all over 

the world to utilize the treated and untreated industrial by- 

products, domestic wastes etc., as raw materials in concrete. 

These not only help in reduce of the waste materials but also 

create a cleaner and greener environment. 

 

In this study the main aim is to focus on the 

possibility of using industrial by product as a waste material 

in a preparation of innovative concrete. One kind of waste was 

identified as Glass Powder (GP) and another one is fly ash. 

The use of this Glass Powder and fly ash are the partial 

replacement of fine aggregate and cement was proposed in 

different percentage for production of self-compaction 

concrete. The experimental work deals with the ingredient of 

these mixtures (Glass powder, fly ash, super plasticizer, and 

cement) to improve the strength by examining their specific 

role in self-compaction concrete. 

 

Keywords- Glass Powder (GP), Self-Compaction Concrete 

(SCC), Self-Compatibility, Compressive strength, Flexural 

strength. 

 

 

 

 

I. INTRODUCTION 

 

 Concrete is a widely used construction material 

around the world, and its properties have been undergoing 

changes through technological advancement. Numerous types 

of concrete have been developed to enhance the different 

properties of concrete. So far, this development can be divided 

into four stages. The earliest is the traditional normal strength 

concrete which is composed of only four constituent materials, 

which are cement, water, fine and coarse aggregates. With a 

fast population growth and a higher demand for housing and 

infrastructure, accompanied by recent developments in Civil 

Engineering, such as high-rise buildings and long-span 

bridges, high compressive strength concrete was needed.  

 

The development of Self-Compaction Concrete can 

be assumed to be the most important one into the building 

material’s domain. This is due to the benefits that this concrete 

offers:  

 

• The technology of producing self-compaction 

Concrete can be considered as an energy 

conservation process, since the electricity 

consumption for vibration it is eliminated; use of 

Self-Compaction Concretes increase the lifetime of 

the construction moulds, reduces the necessity of 

skilled workers.  

• SCC can be used for all types of structures due to the 

fact that it can be pumped at long distances without 

any of its segregation.  

• From the contractor’s point of view, costly labour 

operations are avoided improving the efficiency of 

the building site.  

• The concrete workers avoid poker vibration which is 

a huge benefit for their working environment.  

• When vibration is omitted from casting operations 

the workers experience a less vigorous work with 

significant less noise and vibration exposure.  
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• Very good finishing surfaces of the elements made 

with Self-Compaction Concrete, which is a cut in 

remedial costs.  

• SCC is believed to increase the durability relatively 

to vibrated concrete (this is due to the lack of damage 

to the internal structure, which is normally associated 

with vibration).Construction practice and 

performance, combined with the health and safety 

benefits, make SCC a very attractive solution  for 

both precast concrete and civil engineering 

construction. 

• SCC has proved beneficial because of number of 

factors including faster construction, Reduction in 

site man powder, better surface finishing, Improve 

durability, Easier placing, and Greater freedom in 

design, Reduce noise levels, and absence of 

vibration. 

 

II. OBJECTIVE 

  

1. Principally, to find test which identify the three key 

properties of SCC, for mix design purposes in the lab, and 

for compliance purposes on site.  

2. To mention a range of results, for the chosen tests, which 

will enable non specialists to identify suitable SCC, and 

be considered for compliance in specifications.  

3. To confirm the scientific basis of these tests by 

fundamental rheological measurements of the concrete.  

4. To encourage the use of self-compaction concrete in 

general construction and to realize the potential and 

economical and environmental benefits of this 

technology.  

5. To arrive at an appropriate mix design for self-

compaction concrete and analyze their rheological 

properties. 

6. To study the effect of glass powder on the durability 

parameters of SCC using fly ash. 

7. To investigate the effect of dosages of blended admixture 

on compressive strength, split tensile strength and flexural 

strength of self-compaction concrete. 

8. To determine the compressive strength, Split tensile 

strength and flexural strength of both conventional and 

self-compaction concrete and compare their results. 

 

III. EXPERIMENTAL WORK 

 

Wide spread applications of SCC have been restricted 

due to lack of standard mix design procedure and testing 

methods. It is pertinent to mention that only features of SCC 

have been included in Indian Standard Code of practice for 

plain and reinforced concrete (fourth revision), [2000]. Slump 

flow test, L-box test, V-funnel test, U-box test, Orimet test & 

GTM Screen test are recommended by EFNARC [European 

Federation of Producers and Applicators of Specialist Products 

for Structures, May 2005] for determining the properties of 

SCC in fresh state.  

 

The experimental program consisted of casting and 

testing specimens for arrive the strength by partial 

replacement of fly ash and Glass Powder in place of cement. 

Different grade of concrete is considered in this study. In the 

first stage the Nan Su method of mix design [2001] was 

adopted to arrive at the suitable mix proportions. The mix 

designs were carried out for concrete grades 20, 25, and 30. 

This method was preferred as it has the advantage of 

considering the strength of the SCC mix. The effectiveness 

will be arrived for different grade of concrete, based on the 

mechanical properties and fresh properties of SCC. Unlike 

other proportioning methods like the Okamura and EFNARC 

methods, it gives an indication of the target strength that will 

be obtained after 28days of curing.  

 

The water to powder ratio was varied so as to obtain 

SCC mixes of various strengths. A total of 12 trial mixes were 

done by varying the proportions of water and powder within 

the calculated ranges. The details of the mixes are as in Table. 

All the ingredients were first mixed in dry condition. Then 

70% of the calculated amount of water was to be added to the 

dry mix and mixed thoroughly. Then, 30% of water was 

mixed with the super-plasticizer and included in the mix. 

Then, the mix was checked for self-compatibility by flow test, 

V-funnel test and L-Box test. 

 

A, MATERIALS – 

 

The materials used in the experimental investigation 

are locally available cement, sand, coarse aggregate, mineral   

and chemical admixtures. The chemicals used in the present 

investigation are of commercial grade. Cement Ordinary 

Portland cement of 53 grade [IS: 12269-1987, Specifications 

for 53 Grade Ordinary Portland cement] has been used in the 

study. It was procured from a single source and stored as per 

IS: 4032 - 1977. Care has been taken to ensure that the cement 

of same company and same grade is used throughout the 

investigation. The cement thus obtained was tested for 

physical properties in accordance with the IS: 12269 - 1987. 

 

B. CEMENT – 

 

Selection of the type of cement will depend on the 

overall requirements for the concrete, such as strength, 

durability, etc. C3 content higher than 10% may cause 

problems of poor workability retention. 
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• The typical content of cement is 350-450 Kg/m3. 

• More than 500 Kg/m3 cement can be dangerous and 

increase the shrinkage. 

• Less than 350 Kg/m3 May only is suitable with the 

inclusion of other fine filler, such as fly ash, 

pozzolana, glass powder etc. 

 

Table 3.1 shows  the  physical  characteristics  of  Ultra-Tech 

(53 Grade) cement  used,  tested  in accordance  with  

IS:4031-1988 [Methods  of  physical  tests  for  hydraulic 

cement]. 

 

Table: 3.1 Physical properties of Ordinary Portland Cement 

 
 

C. FINE AGGREGATES – 

 

All normal concreting sands are suitable for SCC, 

both crushed or rounded sands can be used. Siliceous or 

calcareous sands can be used. The amount of fines less than 

0.125 mm is to be considered as powder and is very important 

for the rheology of the SCC. A minimum amount of fines 

(arising from the binders and the sand) must be achieved to 

avoid segregation. The fine aggregate used was locally 

available river sand without any organic impurities and 

conforming to IS: 383 - 1970 [Methods of physical tests for 

hydraulic cement].  The fine aggregate was tested for its 

physical requirements such as gradation, fineness modulus, 

specific gravity and bulk density in accordance with IS: 2386 

– 1963. 

 

D. COARSE AGGREGATES – 

 

All types of aggregates are suitable. The normal 

maximum size is generally 16-20 mm; however particle sizes 

up to 40 mm or more have been used in SCC. Consistency of 

grading is of vital importance. Regarding the characteristics of 

different types of aggregate, crushed aggregates tend to 

improve the strength because of the interlocking of the angular 

particles, whilst rounded aggregates improve the flow because 

of lower internal friction. The coarse aggregate chosen for 

SCC was typically round in shape, well graded and smaller in 

maximum size than that used for conventional concrete. The 

size of coarse aggregate used in self-compaction concrete was 

between10mm to 16mm. The rounded and smaller aggregate 

particles provide better flowability and deformability of 

concrete and also prevent segregation. 

 

Table: 3.2 Physical properties of Coarse and Fine aggregate. 

 
 

E. WATER – 

 

Water used for mixing and curing was potable water, 

which was free from any amounts of oils, acids, alkalis, sugar, 

salts and organic materials or other substances that may be 

deleterious to concrete or steel confirming to IS : 3025 - 1964  

part22, part 23 and IS : 456 - 2000 [Code of practice for plain 

and reinforced concrete]. The pH value should not be less than 

6. The solids present were within the permissible limits as per 

clause 5.4 of IS: 456 - 2000.  

 

F. ADMIXTURE – 

 

The most important admixtures are the Super 

plasticizers (high range water reducers), used with a water 

reduction greater than 20%. The use of a Viscosity modifying 

Admixture (VMA) gives more possible of controlling 

segregation when the amount of powder is limited. This 

admixture helps to provide very good homogeneity and 

reduces the tendency to segregation. 

 

G. FLYASH – 

 

The particle sizes in fly ash vary from less than 1 µm 

to more than 100 µm with the typical particle size measuring 

less than 20 µm. Their surface area is typically 300 to 500 

m2/kg, although some fly ash can have surface areas as low as 
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200 m2/kg and as high as 700 m2/kg. The relative density or 

specific gravity of fly ash generally ranges between 1.9 and 

2.8 and the color is generally grey. The flowability of self-

compaction concrete depends on the powder and paste cement. 

Hence, in order to increase the flowability, a mineral 

admixture such as fly ash has been used. The Normal 

Consistency of Fly Ash was found to be 43%. 

 

Fly ash used in this investigation was procured from 

Simhadri Super Thermal Powder plant, Visakhapatnam, 

Andhra Pradesh, India. It confirms with grade I of IS: 3812 -

1981. A typical oxide composition of Indian fly ash is shown 

in Table 3.3. The chemical composition and physical 

characteristics of fly ash used in the present investigation were 

given in Tables 3.4 and Table 3.5. 

 

Table: 3.3 Typical Oxide Composition of Indian fly ash 

 
 

Table: 3.4 Chemical requirements of fly ash 

 
 

 

 

 

 

Table: 3.5 Physical requirements of fly ash 

 
 

H. GLASS POWDER (GP) – 

 

The chemical compositions of soda-lime glass which 

is the most commonly used in containers are compared with 

fly ash and cement as shown in Table 4. The chemical 

compositions of glass do not vary significantly irrespective of 

different origins. The SiO2 and (Na2O + K2O) of glass are 

much higher than those of fly ash and cement. The total 

reactive component (SiO2 + Al2O3 + Fe2O3) contents of 

glass and fly ash are about the same. Other main constituent 

contents are in the similar range to those of fly ash and 

cement. Glass has a potential to be used as a powder in SCC. 

The preferred fineness of addition for SCC is more than 70% 

of particle passing 0.063mm fine glass powder was reported to 

contribute to Micro Structural Properties due to its filler effect 

pozzolanic reactivity the sulphate resistance/ penetration 

resistance and freeze / thaw of concrete was all improvement 

after incorporating 20-30% glass powder compare to those of 

fly ash.  

 

Glass powder was obtained from Anand cement 

agencies Kakinada. The powder product consisted of angular 

and flaky particle shapes. The chemical composition and 

physical characteristics of Glass Powder used in the present 

investigation were given in Tables 3.6 and Table 3.7 
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I. SUPER PLASTICIZER – 

 

High range water reducing admixture called as super 

plasticizers are used for improving the flow or workability for 

lower water-cement ratios without sacrifice in the compressive 

strength. These admixtures when they disperse in cement 

agglomerates significantly decrease the viscosity of the paste 

by forming a thin film around the cement particles. In the 

present work, the admixture used was a super plasticizer based 

on modified polycarboxylates, with a density of 1.08 kg/l and 

a solids content of 32.5%. 

 

Table: 3.8 Physical requirements of Super Plasticizer 

 
 

J. VISCOSITY MODIFYING AGENT – 

 

These admixtures enhance the viscosity of water and 

eliminate the bleeding and segregation phenomena in the fresh 

concrete as much as possible. VMA is a neutral, 

biodegradable, liquid chemical additive designed to reduce the   

bleeding,   segregation,   shrinkage   and   cracking   that   

occur   in   high water/cement ratio concrete mixes. VMA also 

contribute to stabilization for SCC mixes that are susceptible 

to segregation at high slump ranges. The VMA used in  this  

investigation  was  Glenium  stream-2  which  is  a  product  of  

BASF construction chemicals. The properties of VMA are 

given in Table 3.9. 

 

Table: 3.9 Details of Viscosity Modifying Agent 

 
 

K. MIX PROPORTIONING – 

 

In designing the SCC mix, it is most useful to 

consider the relative proportions of the key components by 

volume rather than by mass. The following key proportions 

for the mixes listed below: Air content; Coarse aggregate 

content; Paste content; Binder (cementitious) content; 

Replacement of mineral admixture by percentage; Water/ 

binder ratio; Volume of fine aggregate/ volume of mortar; SP 

dosage by percentage cementitious; VMA dosage by 

percentage cementitious. The mix proportioning was done 

based on the Nan Su approach [2001]. The Mix Design types 

with percentage relative proportions and mix proportions of 

constituent materials are given in Table 4.1. 

 

Table 4.1 Mix Proportion and Quantities of M20, M25, and 

M30 grade of SCC 
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L. FRESH PROPERTIES OF SCC – 

 

The details of the fresh properties are shown in Table 

4.2, for M20, M25, and M30 grade concrete. 

 

Table: 4.2 Fresh properties of for M20, M25, and M30 grade 

concrete 

 
 

IV. EXPERIMENTAL RESULT 

 

EXPERIMENTAL RESULTS OBTAINED: 

 

M. Mix Design Procedure by Nam-Su Method – 

 

The design mix is carried out by the specified method 

by NAN-SU Scientist in Japan. The principal consideration of 

the proposed method is to fill the paste of binders into voids of 

the aggregate framework piled loosely. The volume ratio of 

aggregate is about 52–58%, in other words, the void in the 

loose aggregate is about 42–48% according to ASTM C29. 

The procedures of the proposed mix design method can be 

summarized in the following steps. 

 

Step 1: Calculation of coarse and fine aggregate contents. 

Step 2: Calculation of cement content. 

Step 3: Calculation of mixing water content required by 

cement. 

Step 4: Calculation of fly ash (FA) and Glass Powder (GP) 

contents. 

Step 5: Calculation of mixing water content needed in SCC. 

Step 6: Calculation of SP dosage. 

Step 7: Adjustment of mixing water content needed in SCC. 

Step 8: Trial mixes and tests on SCC properties. 

Step 9: Adjustment of mix proportions. 

 

N. Batching of ingredients – 

 

The various ingredients required for SCC mix were 

taken by weight batching. 

O. Mixing of ingredients – 

 

All the ingredients taken by weigh batching are 

separately sorted out. First of all coarse aggregate is spread up 

in the large tray. In separate tray fine aggregate, cement and 

fly ash are mixed in dry condition. This mixed material is then 

spread up over coarse aggregate and then complete ingredient 

is mixed in dry conditions. After that make a hole at center of 

the mixed material then 70% of the required quantity of water 

as per adopted water cement ratio is added and material is 

mixed and remaining 30% water is added. Mixing is continued 

till the concrete mix attained uniform colour and consistency. 

 

P. Preparation / Curing / Testing of cubes – 

 

At a time 3 cubes are casted in the laboratory of size 

15 cm x 15 cm x 15 cm. The casting of cubes is done as 

follows First of all the moulds used for casting purpose are 

oiled from inside so that the concrete does not stick to the 

surface. Then nuts and bolts of mould are checked, whether 

they are well tightened or not. Immediately after mixing, the 

concrete is filled in mould. Like this moulds cubes are filled. 

The prepared cubes are kept as such as a temperature of 270C 

+ 20C in an atmosphere of at least 90% relative humidity for 

24 hrs. From the time of addition of water to dry ingredients. 

At the end of this period concrete cubes are taken out of 

mould for curing purpose the method of curing by pounding. 

In this method after taking out cubes from the moulds they are 

immediately submerged in clean and fresh water for curing 

and kept for specific period till they are taken out for testing 

purpose. These cubes were removed turn by turn and the 

compressive strength was tested after 7 & 28 days of curing of 

each set of cubes the compressive strength of cubes was tested 

in compressive testing machine. 

 

Q. Preparation / Curing / Testing of cylinders – 

 

At a time 3 cylinders are casted in the laboratory of 

size (150mm dia x 300mm height). The casting of cylinders is 

done as follows First of all the moulds used for casting 

purpose are oiled from inside so that the concrete does not 

stick to the surface. Then nuts and bolts of mould are checked, 

whether they are well tightened or not. Immediately after 

mixing, the concrete is filled in mould. The prepared cylinders 

are kept as such as a temperature of 270C + 20C in an 

atmosphere of at least 90% relative humidity for 24 hrs. From 

the time of addition of water to dry ingredients. At the end of 

this period concrete cylinders are taken out of mould for 

curing purpose the method of curing by pounding. In this 

method after taking out cylinders from the moulds they are 

immediately submerged in clean and fresh water for curing 

and kept for specific period till they are taken out for testing 

purpose. These cylinders were removed turn by turn and the 
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split tensile strength was tested after 7, 14 & 28 days of curing 

of each set of cylinders the split tensile strength of cylinders 

was tested in split tensile testing machine. 

 

R. Preparation / Curing / Testing of beams – 

 

At a time 2 beams are casted in the laboratory of size 

10 cm x 10 cm x 50 cm. The casting of beams is done as 

follows. First of all the moulds used for casting purpose are 

oiled from inside so that the concrete does not stick to the 

surface. Then nuts and bolts of beams mould are checked, 

whether they are well tightened or not. Immediately after 

mixing, the concrete is filled in mould. The prepared beams 

are kept as such as a temperature of 270C + 20C in an 

atmosphere of at least 90% relative humidity for 24 hrs. From 

the time of addition of water to dry ingredients. At the end of 

this period concrete beams are taken out of mould for curing 

purpose the method of curing by pounding. In this method 

after taking out beams from the moulds they are immediately 

submerged in clean and fresh water for curing and kept for 

specific period till they are taken out for testing purpose. 

These beams were removed turn by turn and the flexural 

strength was tested after 7, 14 & 28 days of curing of each set 

of beams the flexural strength of beams was tested in universal 

testing machine. 

 

THE MECHANICAL PROPERTIES OBTAINED BASED 

ON THE SPECIMENS TESTED RESULTS: 

 

Compressive strength: 

 

The results of the mechanical properties obtained 

based on the specimens tested as per Indian standard test 

procedures (as per IS: 516) are discussed. The M20, M25 and 

M30 grades of concrete cubes are casted and the different ages 

of curing are the variables of investigation.  

 

Fig.3.7 Compressive strength test setup 

 
 

Table: 4.3 Compressive strength of M20, M25, and M30 

grade SCC 

 
 

Split tensile strength:  

 

This is also sometimes referred as “Brazilian Test” as 

this test was developed in Brazil in 1943. This comes under 

indirect tension test methods. The test was carried out by 

placing a cylindrical specimen horizontally between the 

loading faces of a compression testing machine and the load 

was applied until failure of the cylinder, along the vertical 

diameter as shown in Fig.3.10. A concrete cylinder of size 

150mm diameter and 300mm height was subjected to the 

action of a compressive force along two opposite edges. The 

cylinder was subjected to compression near the loaded region 

and the length of cylinder is subjected to uniform tensile 

stress.  

 

Horizontal tensile stress=2P/П D L 
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Where   P= Compressive load on the cylinder; L= Length of 

cylinder; D= Diameter of cylinder.  

 

In the present investigation, the split tensile strength test has 

been conducted on concrete with different M20, M25 and 

M30 grade of SCC at 7, 14 and 28 days. 

 

 
Fig.3.10 split tensile strength test 

 

Table: 4.4 Split tensile strength of M20, M25, and M30 grade 

of SCC 

 
 

Flexural strength:  

 

Standard beam test (Modulus of rupture) was carried 

out on the beams of size 100 mm x 100 mm x 500 mm as per 

IS: 516 [Method of test for strength of concrete], by 

considering that material is homogeneous. The beams were 

tested on a span of 400 mm for 100 mm specimen by applying 

two equal loads placed at third points. To get these loads, a 

central point load has applied on a beam supported on steel 

rollers placed at third point as shown in Fig.3.8. The rate of 

loading is 1.8 KN/minute for 100 mm specimens and the load 

was increased until the beam failed. Depending on the type of 

failure, appearance of fracture and fracture load, the flexural 

tensile strength of the sample was estimated. As explained 

earlier, in the present investigation, the flexural strength test 

has been conducted on concretes with different M20, M25 and 

M30 grade of SCC at 7, 14 and 28 days. 

 

 
Fig.3.9 Flexural strength test 

 

 

Table: 4.5 Flexural strength of M20, M25, and M30 grade of 

SCC 

 
 

V. DISCUSSION OF TEST RESULTS 

 

Compressive strength: 
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Table: 4.3 shows the details of the Compressive strength for 

partial replacement 5%, 10%, and 15% of Glass powder and 

constant replacement 20% of fly ash for M20, M25, and M30 

grades of concrete. 

 

 
Fig 4.1: 7 Days of Compressive strength for different Grades 

of Concrete 

 
Fig 4.2: 14 Days Compressive strength for different Grades of 

Concrete 

 

 
Fig 4.3: 28 Days Compressive strength for different Grades of 

Concrete 

 

 

Fig 4.4: Bar Diagram for 28 Days Compressive strength for 

partial replacement of GP & FA for different Grades of 

Concrete. 

 

Split tensile strength: 

Table 4.4 shows the details of the split tensile strength of 

different grade of concrete.  A similar trend as that of 

compressive strength was noted with regard to the strength 

criteria. 

 
Fig 4.5: Bar Diagram for 28 Days Split Tensile strength for 

partial replacement of GP & FA for different Grades of 

Concrete. 

 

Flexural strength: 

 

Table 4.5 shows the details of the flexural strength for partial 

replacement 5%, 10%, and 15% of Glass powder and constant 

replacement 20% of fly ash for M20, M25, and M30 grades of 

concrete. 

 

 
Fig 4.6: Bar Diagram for 28 Days Flexural strength for partial 

replacement of GP & FA for different Grades of Concrete. 

 

VI. CONCLUSIONS 

 

The latest researches are concentrating on ways to 

create new concrete by using various industrial wastes. The 



IJSART - Volume 4 Issue 6 – JUNE 2018                                                                                                ISSN [ONLINE]: 2395-1052 

 

Page | 94                                                                                                                                                                     www.ijsart.com 

 

addition of glass powder into concrete was a step that was 

taken to utilize glass powder obtained from the waste glass 

factory in an effective manner. Various properties of the glass 

powder integrated SCC mixes such as self-compatibility, 

compressive strength, and flexural strength were evaluated 

and compared with those of conventional SCC.  

 

Based on the systematic and detailed experimental 

investigations conducted on SCC mixes with an aim to 

develop performance mixes, the following conclusions were 

arrived at: 

 

1. The addition of glass powder in SCC mixes reduces 

the self-compatibility characteristics like filling 

ability, passing ability and segregation resistance. 

2. The flow value increase by an average of 1.30%, 

2.5% and 5.36% for glass powder replacements of 

5%, 10% and 15% respectively. 

3. The V-funnel time was observed to increase by an 

average of 6.21%, 15% and 22.54% for glass powder 

contents of 5%, 10% and 15% respectively. This 

increase in the V-funnel time indicates increase 

values of relative flow time and thereby the higher 

viscosity (resistance to flow) for the mixes. 

4. The L-box value was also observed to follow an 

increasing trend with an average variation of 1.5%, 

3.2% and 5% for glass powder contents of 5%, 10% 

and 15% respectively. 

5. The mechanical properties of SCC follow the inverse 

relations with the fly ash and glass powder contents 

for all grades of concrete.  

6. The compressive strength of the mixes was observed 

that gradual increase with level of increase in glass 

powder contents. The average growth in compressive 

strength for all grades was around 6%, 15% and 20% 

for glass powder contents of 5%, 10% and 15% 

respectively. 

7. The flexural strengths of the mixes were observed 

that gradual increase with level of increase in glass 

powder contents. The average growth in flexural 

strengths for all grades was around 2%, 3.7% and 

6.75% for glass powder contents of 5%, 10% and 

15% respectively. 

8. From the above experimental results on mechanical 

properties for M20, M25 and M30 grade of SCC mix, 

it is clear that the percentage of replacement of glass 

powder is increases the strength is also increases 

gradually. 

9. From the above mentioned work of various 

researchers and our present experimental work, it is 

clear that glass can be used as a replacement of fine 

aggregate in concrete because of its increased 

workability, strength parameters. 

10. As disposal of waste by-products problem is a major 

problem in today’s world due to limited landfill space 

as well as its escalating prices for disposal, utilization 

of waste glass in concrete will not only provide 

economy, it will also help in reducing disposal 

problems.  

11. The results obtained from the present study shows 

that there is great potential for the utilization of best 

glass powder in concrete as replacement of fine 

aggregate. Due to cost effect we stopped at 15% of 

replacement of glass powder because it is more 

expensive for small quantity of work.  

12. Considering the strength criteria, the replacement of 

fine aggregate by glass powder is feasible. Therefore 

we can conclude that the utilization of waste glass 

powder in concrete as fine aggregate replacement is 

possible. 

 

VII. SCOPE OF THE FUTURE WORK 

 

From this experimental study it is clear indicated that 

using sugar cane bagasse ash in concrete increase strength. 

Following parameters will be study in future work: 

 

1. The simplified mix design methodology was 

presented may be extended to the more number of 

concrete strength ranges. 

2. The investigations may be conducted with different 

mineral admixtures like Rice Husk Ash, Sugar cane 

Bagasse Ash and GGBS apart from fly ash. 

3. To find out optimum amount of different types of 

mineral admixtures like Rice Husk Ash, Sugar cane 

Bagasse Ash, and GGBS that can be used in concrete 

for partially replacement of cement without 

significant loss of strength. 

4. To check the various properties of concrete with 

variation of content of different types of mineral 

admixtures like Rice Husk Ash, Sugar cane Bagasse 

Ash, and GGBS. 
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