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Abstract— Waste glass is a major component of the solid 

waste stream in many countries. It can be found in many 

forms, including container glass, flat glass such as windows, 

bulb glass and cathode ray tube glass. At present, although a 

small proportion of the post-consumer glass has been 

recycled and reused, a significant proportion, which is about 

84% of the waste glass generated, is sent to landfill. Glass is 

widely used in our lives through manufactured tract 

products such as sheet glass, bottles, glassware, and vacuum 

tubing. Glass is an ideal material for recycling. 

Keywords: Glass, Recycling, Concrete, Sand replacement, 

Alkali-silica-reaction 

I. INTRODUCTION 

Concrete is a widely used material in the world. Based on 

global uses, it is placed at second position after water. River 

sand and aggregates are the primary constituents used in 

production of concrete. These materials have become 

expensive at present time. The advancement of concrete 

technology can reduce the consumption of natural resources 

and energy sources, thus reducing the burden of pollutants 

on environment. The waste generated by different operation 

contains a large amount of waste glass, which needs to 

recycle to avoid environmental problems. This project 

describes the feasibility of using the waste glass powder as 

partial replacement of fine aggregate in concrete production. 

II. MATERIAL USED AND METHODOLOGY 

The overall testing program was conducted in 5 phases. First 

phase involves the investigation of all the properties of 

coarse aggregate. Second phase concludes testing on fine 

aggregate. In third phase, properties of cement were 

determined. Fourth phase includes testing on M20 concrete. 

Fifth phase involves testing on concrete in which fine 

aggregates was replaced by glass powder in different 

proportions. 

Materials - Following are the material used in our project- 

1) Cement 

2) Fine aggregate (sand) 

3) Coarse aggregate 

4) Waste glass. 

A. Cement 

Cement is a binder, a substance that sets and hardens 

independently, and can bind other materials together. The 

volcanic ash and pulverized brick additives that were added 

to the burnt lime to obtain a hydraulic binder were later 

referred to as cementum, cimentum, cement, and cement. 

B. Fine aggregate 

Aggregate fraction passing through 4.75 mm sieve is termed 

as fine aggregate. 

C. Natural sand 

Fine aggregate resulting from the natural disintegration of 

rock and which has been deposited by streams or glacial 

agencies. 

1) Crushed Stone Sand - Fine aggregate produced by 

crushing hard stone. 

2) Crushed Gravel Sand - Line aggregate produced by 

crushing natural gravel. 

D. Coarse aggregate 

Coarse Aggregate is the fraction of aggregate retained on 

4.75 mm sieve. 

E. Waste glass 

Waste glass is a major component of the solid waste stream 

in our country. Glass is widely used in our lives through 

manufactured tract products such as sheet glass, bottles, 

glassware, and vacuum tubing. The use of recycled glass 

helps save of energy. 

III. TESTS ON COARSE AGGREGATE 

A. Aggregate crushing value (is: 2386 (part iv) - 1963) 

The Aggregate crushing value gives a relative measure of 

the resistance of an aggregate to crushing under a gradually 

applied compressive load . The weight of the sample 

contained in the cylinder measure is taken [A]. The load is 

then released and whole of the material removed from the 

cylinder and sieved on a 2.36mm I.S. Sieve. The fraction 

passing the sieve is weighed [B]. 

The Aggregate Crushing Value= (B/A) ×100 

The Aggregate crushing value should not be more 

than 45% for aggregate used for concrete other than for 

wearing surfaces, and 30% for concrete used for wearing 

surfaces such a runways, roads and air field pavement. 

B. Aggregate impact value (IS: 383 -1970) 

Aggregate Impact Value measures toughness of aggregate. 

The aggregate impact value gives relative measure of the 

resistance of an aggregate to sudden shock or impact. The 

net weight of the aggregate in the mould is determined [A]. 

The crushed aggregate is removed from the cup and the 

whole of it is sieved on 2.36 mm I.S. Sieve. The fraction 

passing the sieve is weighed [B]. The ratio of the weight of 

fines formed to the total sample weight is expressed as 

percentage. 

The Aggregate Impact Value = (B/A)×100 

C. Aggregate abrasion value (Los Angeles Abrasion test) 

(IS: 2386 (Part IV) - 1963) 

Apart from testing aggregate with respect to its crushing 

value, impact resistance, testing the aggregate with respect 

to its resistance to wear is an important test for aggregate to 

be used for road constructions, ware house floors and 

pavement construction, three tests are in common use to test 

aggregate for its abrasion resistance- Deval attrition test, 
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Dorry abrasion test and Los Angeles test. The abrasion 

value should not be more than 30% for wearing surfaces and 

not more than 50% for concrete other than wearing surface. 

D. Sieve analysis and fineness modulus (IS: 2386 (Part I) -

1963) 

The sieve analysis is conducted to determine the particle 

size distribution in a sample of aggregate, which we call 

gradation. Gradation is the range and relative distribution of 

particle sizes in the aggregate material. 

Gradation is determined by sieving. A sample of 

the aggregate material being tested is weighed and then 

passed through a series of sieves of 80 mm, 40 mm, 20 mm, 

10 mm and 4.75 mm. 

IV. TESTS ON FINE AGGREGATE 

A. Sieve analysis & fineness modulus (IS: 2386 (Part 1) -

1963) 

The range in size and quantity of an aggregate is referred to 

as the gradation. To produce a uniform quality concrete, 

limitations are placed on the proportions of aggregate of the 

different sizes. The selected sieves are called the Fineness 

Modulus (F.M.) sieve series and consist of the following 

coarse aggregate sizes: 4.75 mm, mm, 1.18 mm, 600 µm, 

300 µm and 150 µm. F.M. is a ready index of coarseness or 

fineness of the material. 

V. TESTS ON CEMENT (IS 455:1989) 

A. Standard consistency test 

For finding out initial setting time, final setting time and 

soundness and strength of cement, a parameter known as 

standard consistency has to be used. The apparatus is used to 

find out the percentage of water required to produce a 

cement paste of standard consistency. The standard 

consistency of cement paste is sometimes called normal 

consistency (CPNC). 

B. Setting time test 

An arbitrary division has been made for the setting time of 

cement as initial setting time and final setting time. Initial 

setting time is regarded as the time elapsed between the 

moment that the water is added to the cement, to the time 

that the paste starts losing its plasticity. The final setting 

time is the time elapsed between the moment the water is 

added to the cement, and the time when the paste has 

completely lost its plasticity and has attained sufficient 

firmness to resist certain definite pressure. 

C. Soundness test 

It is very important that cement after setting shall not 

undergo any appreciable change of volume. Certain cements 

have been found to undergo a large expansion after setting 

causing disruption of the set and hardened mass. This will 

cause serious difficulties for the durability of structures 

when such cement is used. The testing of soundness of 

cement, to ensure that the cement does not show any 

appreciable subsequent expansion is of prime importance. 

VI. TESTS ON CONVENTIONAL CONCRETE 

A. Slump test (IS 456-2000) 

Slump Test is the most commonly used method of 

measuring consistency of concrete which can be employed 

either in laboratory or at site of work. It is not a suitable 

method for very wet or very dry concrete. 

B. Compaction factor test 

The compaction factor test measures the degree of 

compaction resulting from the application of a standard 

amount of work. The apparatus, which is commercially 

available, consist of a rigid frame that supports two conical 

hoppers vertically aligned above each other and mounted 

above a cylinder .The top hopper is slightly larger than the 

bottom hopper, while the cylinder is smaller in volume than 

both hoppers. 

Compacting factor = (Wt. of partially compacted concrete)/ 

(Wt. of fully compacted concrete) 

C. Compression test (Cube test) 

Strength tests are required for one or both of the following 

purposes: 

1) To check the potential strength of the concrete under 

controlled conditions against the desired strength. 

2) To  establish  a  strength-age  relationship  for  the  

concrete  under  job  conditions  as  a  control  for 

construction operations or the opening of the work. 

VII. TEST RESULTS 

A. Sieve analysis 

Weight of sample taken = 5 kg 

Sieve Analysis of Coarse Aggregate 

IS

 

SIEVE 

SIZE 

WEIGH

T 

RETAI

NED 

(gm) 

CUMULA

TIVE 

WEIGHT 

RETAINE

D 

CUMUL

TIVE 

% 

RETAIN

ED 

CUMULA

TIVE 

% 

PASSING 

80 mm 0 0 0 100 

40 mm 0 0 0 100 

20 mm 460.5 460.5 9.21 90.79 

10 mm 4306 4786.5 95.33 4.67 

4.75 mm 233.5 5000 100 0 

2.36 mm - - 100 0 

1.18 mm - - 100 0 

600 µm - - 100 0 

300 µm - - 100 0 

150 µm - - 100 0 

<150 µm - - - - 

Total 5000 - 704.54 - 

B. Properties of fine aggregate 

Sieve analysis and fineness modulus 

Weight of sample = 1 kg 

Sieve Analysis of Fine Aggregate 

IS

 

SIEVE 

SIZE 

WEIG

HT 

RETAI

NED 

(gm) 

CUMULA

TIVE 

WEIGHT 

RETAINE

D 

CUMULA

TIVE 

% 

RETAINE

D 

CUMULA

TIVE 

% 

PASSING 
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10 mm 0 0 0 100 

4.75 mm 27 27 2.7 97.3 

2.36 mm 89 116 11.6 88.4 

1.18 mm 150 266 26.6 73.4 

600 µm 219 485 48.5 51.5 

300 µm 318 803 80.3 19.7 

150 µm 139 942 94.2 5.8 

<150 µm 58 1000 - - 

Total 1000 - 263.9 - 

Therefore, Fineness Modulus of Fine Aggregate= 263.9/100 

= 2.639 (Medium Sand) 

C. Properties of cement 

Standard Consistency 

Weight of sample = 500 gm 

1) Results of Standard Consistency Test 

S.N. 
% of water 

added 

Initial 

Reading 

(in mm) 

Final Reading(after 

penetration)(in mm) 

1 24 40 39 

2 25 40 38 

3 26 40 36 

4 27 40 33 

5 28 40 31 

Therefore, Standard Consistency of cement (P) = 27% 

D. Properties of glass powder 

Sieve analysis and fineness modulus 

Weight of sample = 2 kg 

1) Sieve Analysis of Waste-Glass Powder 

IS   

SIEV

E 

SIZE 

WEIGH

T 

RETAI

NED 

(kg) 

CUMULAT

IVE 

WEIGHT 

RETAINED

(kg) 

CUMULA

TIVE 

%RETAIN

ED 

CUMUL

ATIVE 

%PASSI

NG 

4.75 

mm 
0 0 0 100 

2.36 

mm 
0.064 0.064 3.2 96.8 

1.18 

mm 
0.786 0.850 42.5 57.5 

600 

µm 
0.404 1.254 62.7 37.3 

300 

µm 
0.418 1.672 83.6 16.4 

150 

µm 
0.226 1.898 94.9 5.1 

< 150 

µm 
0.102 2.000 - - 

Total 2.000 - 286.9 - 

Therefore, Fineness Modulus of Waste-Glass Powder = 

286.9/100 

= 2.869 

VIII. CONCLUSIONS 

1) From the study of work presented in the various papers 

it was observe that waste glass as a glass powder can be 

successfully utilized in the partial replacement of fine 

aggregate in the concrete . 

2) Glass powder was found to be most suitable for the 

structure application. 

3) The utilization of glass might increase the compressive 

strength, flexural strength, workability and tensile 

strength of concrete. 

4) Concrete containing glass powder will also prove to be 

economical and environment friendly as compared to 

conventional concrete. 

5) It is possible and better to reuse waste glass in concrete 

to a greater extent because it saves energy. 
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