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Abstract- The purposes of this study are to explode the
mechanical behavior of concrete with glass powder. The test
program was carried out to develop information about the
mechanical properties of glass powder concrete. It is possible
to have more ductile concrete while using the glass powder.
Waste glass when ground to a very fine powder shows
pozzolanic prosperities as it contains high silica (SiO,) and
therefore to some extent can replaced cement in concrete and
contributes strength development. Due presence of high silica,
the concrete will be set quickly. This study also provides the
information related to time consumed by glass powder with
the conventional one to complete a activity by using Software
Packages.
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1. INTRODUCTION

Concrete is the most widely used building material in
construction industry. It’s a homogeneous mixture of cement,
fine aggregate, coarse aggregate and water. The strength of
concrete is mainly depends upon the cement content. Cement
is a finely pulverized material which by itself is not a binder
but develops the binding property as a result of hydration. The
binding nature of cement is due to the presence of silica. The
cement industry is one of the primary industrial producers of
carbon dioxide (CO2), creating up to 5% of worldwide man-
made emissions of this gas, of which 50% is from the
chemical process and 40% from burning of fuels.

Glass is anamorphous (non-crystalline) that in
essence, a super-cooled liquid and not a solid. Glass can be
made with excellent homogeneity in a variety of forms and
sizes from small fibers to meter-sizes pieces. Primarily glass is
made up of sand, soda ash, limestone and other additives
(Iron, Chromium, Alumina, Lead and Cobalt). Glass has been
used as cementin road construction; building and masonry
structures, because of it contain more silica in nature. forms a
more binding capacity to the concrete. so it gives more
strength and reduces the initial setting time of cement.
Therefore, it leads to reduce the construction time and increase
the speed of the construction.
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Il. METHODOLOGY
This project follows the steps given below:

1. Collection and study the material properties required
for making a concrete.

2. Mix proportioning of concrete (My).

3. Investigation  of  strength  parameters like
Compression, Tensile and Flexural strength of
conventional concrete Vs Glass powdered Concrete.

4. Scheduling Technique using MS Project software.

11l. MATERIAL PROPERTIES
A. Cement:

The cement used for casting the specimen ordinary
Portland cement. The required quantity is procured as single
batch, stored in airtight bags are used for the experimental
programme. The various properties of cement were
determined experimentally and are tabulated.

Table -1
5.No Name of the Test Test Value
1. Standard Consistency 3%
2. Specific Gravity 3.02
3. Initizl Setting Time 31 hims
4. Fmal Settmg Time & Hrs 20 Mims
3. Fineness Test 8 2%
B. Sand:

The fine aggregate confirms to Zone Il and is
designated as fine sand. All tests are carried out as per IS: 383-
1970.
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Table - 2
S.No MName of the Test Test Value
1. Specific Gravity 2.60
2. Fmenszs hiodulus il

C. Coarse Aggregate:

Aggregate are obtained by crushing various types of
granites, schist, crystalline and lime stone and good quality
sand stones.

Table - 3
S.No Name of the Test Test Value
1. Impact Test 32.30%
P Crushing Strength 32.67%
3. Elongztion Index 41.44%
4. Flakmess Index 3721%
3. Water Absomtion 1.30
D. Mix Proportion:
Table - 4
. . . (Quantity
Materials Mix Ratio (M) _ -
(Kg/m?)
Cement 1 383
Sand 1.43 570
Coarse Aggregate 3.00 1152
Water 0.50 191.6 Litres
E. Properties of Fresh Concrete:
Table -5
SNo Name of the Test Test Value
1. Slump Cone Test 120 mm
P Compaction Factor Test 0.94
F. Properties of Glass Powder:
Table - 6
SNo Name of the Test Test Value
1. Specific Gravity 2.60
2. Fimeness Modulus 0.00%

IV. EXPERIMENTAL INVESTIGATION OF
CONCRETE

The following experiments were conducted on

concrete specimens to study certain aspects of glass powder
replaced concrete used in this work.
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Mix Definition
P Conventional concrete without 2ddiion of glass
powder.

PG 10%% replacement of cement by glass powder

| with conventional concrete.
PG 2075 replacement of cement by glass powder

| with conventional concrste
PG 307 replacement of cement by glass powder

** | with conventional concrete.

A. Compression Test:

Compressive strength is one of the important
properties of concrete. Concrete cube size of 150x150x150mm
was cast with and without glass powder. After 24 hours the
specimen were remoulded and subjected to water curing. After
3,7,14 and 28 days of curing, the three cubes were taken and
allowed to dry and tested in compressive strength testing
machine.

Compressive strength fu=P/A (N/mm?)

Where,

P= Ultimate Load (N)
A = cross section of area of cube specimen

(mm?)
COMPRESSIONTEST
° 30.00
—
@ 25.00 —
(5]
g 20.00
(¥
= 15.00
gﬁﬁ 10.00
& 500
*ci—l
% = 0.00
@ 3 7 14 28
'z DAYS | DAYS | DAYS | DAYS
o
= mP 8.40 | 11.78 | 17.90 | 21.22
§ EPG10| 12.11 | 13.68 | 18.10 | 24.36
< EPG20| 11.21 | 13.24 | 1856 | 23.41
COPG30| 11.43 | 13.00 | 18.97 | 23.68

Fig. 1 Compressive Strength of conventional Vs Glass Powder
Concrete
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Fig. 2 Compressive Strength test on Concrete

B. Split Tensile Strength:

Tensile strength is indirect way of finding the tensile
strength of concrete by subjecting the cylinder to a
compressive force. Cylinder of size 150mm diameter and
300mm long were cast with and without glass powder. After
24 hours the specimens were remoulded and subjected to
water curing. After 3,7,14 and 28days of curing, the curing
three cylinders were taken and allowed to dry and tested in
UTM by placing the specimen horizontal. The ultimate loads

of the specimen were noted.
ap

Split tensile strength= =a1 (N/mm?)

Where,

P = maximum load (N).
dI= surface area of specimen (mm?).

SPLIT TENSILE STRENGTH

450

£ a.00

[—

= 3.50 =

£ 3.00

g =

z 2.50 —

< 2.00 —

= 150 | — | - - -

£ 1.00

E 0.50 = L - -

Z 0.00 LI

> 14 28

= 3DAYS | 7DAYS

2 DAYS DAYS
mP 0.81 1.33 1.70 2.83
mPG10| 1.68 2.55 3.12 3.48
®mPG20| 1.76 2.62 3.24 3.72
OPG30| 1.71 2.78 3.12 3.93

Fig. 3 Split Tensile Strength of conventional Vs
Glass Powder Concrete
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Fig. 4 Split Tensile Strength test on Concrete.
C. Flexural Strength Test:.

To determine the flexural strength of concrete of
beam of size 500x100x100mm were cast with and without
glass powder. After 24hours the specimen were remoulded
and subjected to water curing. After 3, 7,14and 28days of
curing, the curing three beams were taken and allowed to dry
and tested in UTM.

Flexural strength = 3pa/bd? (N/mm?)
Where,
P = Ultimate load (N).
a = spacing between the rollers (mm).
b = width of specimen (mm).
d = depth of specimen (mm).

FLEXURAL STRENGTH
10.00
=
&, 9.00
=]}
=
= 8.00
<
= 7.00
S
& 6.00
R
S 5.00
B a.00
=
Z= 3.00
£ 200
=
= 1.00
=
0.00
14 28
3 DAYS | 7DAYS DAVE BEVE
mP 3.12 4.67 5.69 6.45
= PG 10 3.33 4.89 6.12 7.36
mPG20| 4.12 5.33 7.42 8.66
O PG30| 4.66 4.98 7.77 8.88

Fig. 5 Flexural Strength of conventional Vs Glass Powder
Concrete
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Fig. 7 Activity Chart

B. Gantt Chart:
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o 0 5 a3 "
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D. Budget:
GLATE POTHOER COMCRETE

D ToskMamt AedCel  FoedCosdrnl  TobCol  Bmdw Velne Al Remiin

1 Lo Tud 0 Prnird ol il Lk il i
4 Coum g Tl L] Friid ol 1] i i i
1 P g T 0w Prnied ol ] ik i il
1 Compmin Srgh T} 1] Prrand HEL 1] jan il L]
I Compmum Syt T} 1] Prrind HEL L] Jaw il L]
1 Corpatin Srwngh TuC) L] Prrid Hau il JaR il HL D]
I Conpmun Srwngh TeakCE) K Pt e i) 1 i} L
3 ol Teule Srongh Tt ) L] Prnied Haw il JlE i HL 1
I o Twule Srongh T (CE) L] Prnied HEL il 0 i L)
3 Lol Twaln Songh T (CC) 1} Pl N i ) i} ]
il Teule Svongh T (CC 0 Frnisd HEL 1] Ja il L]
¥ Pound Stwgh T iC) 0w Frnied HEL 1] Ja il L]
¥ Mo Sowgh T ] bl Prniid Han Ll HL il i
B Moo Songh T ] un Prnid 1 i HHL il 1
8 Pound Swngh T ] un Prnid 1 i 1 il i
I Compmum Srwgh Tl i1 L] Frri HFl] il jaw il HF]
10 Compratin Srwghh Tl iP10) i} Pronind Hrili} L] Jin L} Hrll
11 Compraticn Srwgh T G910 1] Frri HFl] L] ) il HF]
18 Compraticn St T G010 0w Prnind L] il jn il HE L
3 o Tinln Srongh Tt (GP10] 0w Prnind L] il jn il HE L
& o Tenln Srogh Tt (GF1] L] Prnind HHl] il jne i Y
I il Tiule Svongh T (GP10] 1] Prniie ] 1] Jlanw o} 1
A Lol Tenle Srmgh Tt (GP10] Hu Prnaid HF] il jan il HEL]
4 Paund Sowogh TusGPIT) nn Frnied non 1] e o L
§  Pan Stwgh TGP0} 0 Pl Han 0w Ji i i
£ Paunl Sowgh TeniGRID) 0 Pl Han ] Ji i i
4 Pl Swegh TenGRID) 0 Prnied Hh ] L i Han
1% Compranticn Srahh Tl G920 1] Prrand il 1] jlanw il o
W Corpranin St T {20 L] Prrid il il i il D]
1§ Comprauin S T G920 1] Frnid ol il I il i)
W Corpmasen Srwghh T P20 il Pt i) L] i i il
B ol Teule Sogh Tt (6P L] Prnied o] il Jlig i ]
T il Twule Somgh T (GF2] 1] Frind ol L] I il il
1 il Tl Srwngh Tl (GP3) i) Pl ot} 1) Yl i} il
B Ll ol Swgh Tl (GPE) 0w Frnied il 1] Jia il ]
& Pand Swgh eGP} bl Prniid ik Ll Jini il i
& Founl Segh TGP un Prnid ot i i il i
i Faunl Segh eGP un Prnid ot i Ji il i
& Pl Segh TesiGP2) il Prnid Hn Filid jimni il mn
I Compraticn Srwgh T 930 1] Frri L] L] il il i
W Compratin Srwgh Tl {67 il Proid ] L] W L i
W0 Compration St T G930 0w Prnind L] il W il m
B Compmnin Srrgh Tl |93 L] Prnind L] il i i L]
B ol Tl g Tl (GR) 1] Prniie ol 1] il o} i
¥ ol Tl g Tl (GRY) 1] Prriie ] 1] il o} i
B Lol ol g Tl (GP) 1] Prriie ] 1] il o} i
¥ Lol Tenle Sromgh T (GFY) Hu Prnaid ol il ikl il i
& Paunl Sowogh TuslGPY) nn Frnied ] ] L 1 iy
8 Pounl Soegh TnlGP) 0 Prnied o ] i i L1
i1 Ponl Swgh TosGR2) bl Proied wn i i il i
8 Paunl Stwegh TariGPY) 0 Prnid Ll i i i n
I Uil Colacion 0 Prn il il ) i il

fun ]

H U il il

Fig. 10 Budgeting of Project
VI. CONCLUSION

This project that cement in concrete can be replaced
by waste fine glass powder; because of it contains more
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siliceous and calcareous products. suggests The quality of
various materials required for making a concrete was selected
as per Indian Standards testing procedure and the values are in
permissible limit. Then the project deals with the comparison
of various strength parameters of both conventional and Glass
powder concrete (GPC). The 10% replacement of glass
powder by cement gives better compression, tensile and
flexural characteristics result when compared conventional
concrete. And also study about the time difference between
conventional concrete and glass powder concrete to complete
an activity in the site considerations.
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