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ABSTRACT

The imagination of a world without concrete isimpossible.
It is a soul of infrastructures. Concrete is necessary to gain
strength in structures. Conventional concrete, which is the
mixture of cement, fine aggregate, coarse aggregate and
water, needs curing to achieve strength. Concrete is a
counterfeit material in which the totals both fine and coarse
are reinforced together by the bond when blended with
water. The solid has turned out to be so prominent and
essential in view of itsnatural, concrete acquired an
upheaval uses of cement. Concrete has boundless open
doors for creative applications, plan and development
methods. Its extraordinary adaptability and relative
economy in filling extensive variety of necessities has made
it is exceptionally focused building material.

This project focuses on concrete, keeping importance to
this, an attempt has been made to develop strength in
concrete incorporating recycling waste. As part of the
project cement partially replaced with egg shall powder
and e- waste as coarse aggregate Comparative studies were
carried out for compressive strength, tensile strength and
flexural test for conventional and material concrete mixture
introducing new recycling materials

l. INTRODUCTION

In India, the manufacturing of Portland cement was
commenced around the year 1912. The beginning was not
very promising and growth of cement industry was very
slow. At the time of independence in 1947, the installed
capacity of cement plants in India was approximately 4.5
million tons and actual production around 3.2 million tons
per year. The large construction activity undertaken during
the various 5 years plansmainly during the necessitated the
growth of cement industry. However, the five year plans
envisaged for Multi-purpose projects and also for rapid
industrial growth remained stinted due to the complete
control exercised by the Government overthe cement
industry. As the infra-structure sector
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was developing during 1980s prompted the various
industrial organizations were interested for setup new
cement plants in the country. The full liberalization on
cement industry in 1988 further provided rapid expansion
for the growth.

Concrete is the most commonly used construction material;
its usage by the communitiesacross the globe is second only
to water. Customarily, concrete is produced by using the
Ordinary Portland Cement (OPC) as the binder.The usage
of OPC is on the increase to meet infrastructure
developments. The world-wide demand for OPC would
increase further in the future. It is well-known that cement
production depletes significant amount of natural resources
and releases large volumes of carbon-dioxide. Cement
production is also highly energy-intensive, after steel and
aluminium. On the other hand, coal burning power
generation plants produce huge quantities of egg shell
powder e-wasteand some of the materials which are
byproducts. In order to address the issues mentioned above,
it is essential that other forms of binders must be developed
to make concrete.

OBJECTIVES

The most important objectives of this study are 50% with
10% fixed proportion along with as cement replacement of
0, 2, 4 6, 8% respectively of M20 & M30 grade of concrete

1) To study the relative strength development with age of
concrete with control concrete.

2) To study the comparative strength development with
age of (Nano silica) concrete, with controlconcrete along
with coarse aggregate replacement with E-WASTE.

4) Use of industrialized waste in a positive way.

5) To conduct compression test on E-WASTE with
ordinary concrete on standard IS specimen size

6) To protect the environment by utilizing waste
properly

8) Increment in strength with very less cost ofmaterials
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EXPERIMENTAL PROGRAM 2% for enhancing mechanical properties of cement, yet
This investigation focuses on the following pattern of work AI203 nano particles diminishedrate water ingestion of
. partial replacement of cement and E- WASTE cement. XRD investigation of the example demonstrated
as coarse aggregate replacement. that there is more quick development of hydrated item.

. In the present experimental investigation, the

cement is partially replaced by 0, 2, 4 6, 8% respectively of
M20 & M30 gradeof concrete

. Curing was done at the ages of 7,28 and 56 days

1. MATERIALS AND METHODOLOGY
Materials:

were tested i.e. compression, split tensile strength and > Cement
flexural strength alongwith durability test. > Fine aggregate (sand)
> Coarse aggregate
1. LITERATURE REVIEW > Water
> Egg shell powder
AlirzaNajiGivi et.al. examined the size impact of nanosilica > E-WASTE

particles. They supplanted bond with nanosilica of size
15nm and 80nm with 0- 5, 1, 1.5 and 2% b.w.c. An
expansion in the compressive quality was seen with 1.5%
b.w.c indicating most extreme compressive quality. An

In the present study from the above mix design wehave
choosen the following cases for casting

. M 20 Grade
examination between molecule measure demonstrated that
for 80nm particles the most extreme quality was more than - - -

. . R . Mix | Ezg Shell e-waste Cement Fine Coarse Water
for 15nm particles, additionally an extensive change in Powdert (Eeim®) | agsregate | assresate | (itim®
flexural and split rigidity of Nano SiO2 mixed cement was of cement Eehm') | @gm?)

th d cC 0% 0% L] 360 584 12238 180.42
watcnea. 10% | 122.38| 360 564 110142 180.42
20% | 244.76 360 584 97%.04 180.42
Sadrmotazi et.al., in another paper, have studiedthe effect 0% | 6714|360 o8 3666 | 18042
- . . . . 40% | 489.52 360 584 73423 18042
of PP fiber along with nano SiO2particles. The nanosilica e e = T8 K R T b
was replaced up to 7% which improved the compressive M | 4% 0% | O 360 583 1233 | 18042
0 - 1 10% | 112.38 360 584 1101.42 18042
strength of cement mortar by 6.4_9/0. PP fiber amounts S i - SR B
beyond 0.3% reduces the compressive strength but beyond 30% | 367.04| 360 ) 5666 | 18042
0.3% dose of PP fiber increases the flexural strength, 40% | 489.52| 360 4 73428 | 18042
. . . . 50% | 6119 360 584 611.50 18042
showing the effectiveness of nano SiO2 particles. Also up e R - = T
to 0.5% PP fibers in mortar water absorption decreases 2 10% | 122.38| 360 584 1014z | 18042
which indicates pore refinement. Gl ] I W | e | e
30% | 367.14 360 584 836.66 180.42
40% | 489.52 360 584 734128 18042
Ali Nazari et.al. considered the consolidated impact of 50% [ 6115 | 360 584 1150 [ 18042
Nano SiO2 particles and GGBFS on properties of cement.
They utilized nanosilica with 3% b.w.c. substitution and M 30 grade
45% b.w.c. GGBFS, which demonstrates enhanced split
elasticity. A change in the pore structure of SCC with silica Mix | e-waste Cement Fine Coarse | Water
. . . . i TP |
particles was watched. Aside from this hello have examined (g | sezregate | sggregate | (i)
the impact of ZnO2 nano particles on SCC concrete with o) | Kem)
. CC | 0% L] 394 732 1139 197
steady wi/c propc_thlon of 0.4. The outcomes demonst_re_mted A BIEE] = =3 T T
that by expanding the substance of super plasticizer T0%% | 3178 ETTY 7 5113 o7
flexural quality declines. Upto 4% b.w.c. of ZnO2 content 0% | 3417 398 732 7873 197
an expansionin the flexural quality of SCC was recorded. 40% | 4356 398 731 683 4 157
In another analysis a similar writer examined impact of S0% | 560.5 394 72 365.3 197
Al203 nano particles on the properties of cement. The Miw | 0% | 0 34 22 1139 197
1 10% | 122.38 394 732 10251 197
outcomesdemonstrated that bond could be traded up to
20% | 244.76 384 732 9112 197
30% | 367.14 394 732 7973 197
40% | 489.52 394 732 683.4 197
£0% | 6119 394 732 3693 197
Mix- | 0% L1} 394 731 1139 197
2 10% | 122.38 394 732 10251 197
20% | 244.76 394 732 9112 197
30% | 367.14 394 732 7973 197
40% | 489.52 394 732 683.4 197
£0% | 6119 394 732 3693 197
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VI EXPERIMENTAL INVESTIGATION

The following are the strength tests which wasconducted in Mix | EggShell |  E-waste Compressive strength N/mm”
the project: Powder% | Replacement | TDayz | 14 Dayz | 28Dayz | 56 Dayz
. of cement
[ ]
Compresswe Strength test c % 73 i e e T
o Spllt tensile Strength test 10% 12.64 0.2 3012 3321
. Flexural strength test 0% 14.84 2212 | 3417 | 39.81
30% 1689 | 2435 | 3619 | 4021
40% 1851 | 2687 | 3921 | 4218
V RESULTS
Fresh properties concrete 50% 1712 | 2512 | 3334 | 3984
prop M- 4% 0% 1124 1902 | 2930 | 3321
M 20 Grade 1 10% 1505 | 2132 | 3202 | 3588
Mix Egg Shell e-waste Slump 20% 15.08 23.01 3502 | 4002
Powder% of () 0% 702 | 5521 | 3735 | B8
cement _
_ 40% 1912 | 2730 | 4021 | 4364
cC 0% 0% =3 _
0% 0 50% 1813 | 2621 | 3635 | 4120
0% o5 Mix- 8% % 1205 | 2102 | 3012 | 3436
0% NE 2 10% 1485 | 2236 | 3302 | 3488
0% 131 0% 1582 | 2343 | 3302 | 9.2
50% 120 0% 1832 | 2612 | 3650 | 4028
Mize- 4% 0% 70 0% 2012 | 2823 | 4021 | 4264
1 10% 8 50% 1915 | 2524 | 3335 | 4120
0% 102
0% 113
40% 142 Compressive Strength @ 0% Egg Shell
S0%% 124 Powder
M- 8% 0% 72 40
2 10% 36 a0 g WA
= = . N
20% 100 |l p— = T nm
30% 103 Iw 2 Sl
0% 114 ) e . -
E . 1211 A3k waid
S0% lﬂq !’ @ | 1858 20 s 1} T
ol 1”.———1?5:-'-:3, 1689 £00 1712 —
o
M 30 Grade .3 we Fi En am SR
Pereemtags Roplascment
Fig.: Compre:ive Streaseh 5 LI 085 Epp Shell Prwder
Mix Egz Shell E WASTE Slump
Powderllé of (mm) Compressive Strength @ 4% Egg Shell
Powderd
cement
L1 e it =
cC % 0% 68 2 e
5 &, =M _=__.-'""'...-— .
10% = -E. oo — i ErEY FTEH
0% 2 *w TS e i 1 T
0% 5 'E i — — ] A — By
Foua |l tam 32 BE — s
0% 124 - . ek 1818 1703 12 11|13 ' iz
0% 112 o
9 e 0 =i Ak ===
M- 4% 0% 72 DereemtageRpiaement
1 10% 34 - -
Fig.— Compresiive Sareasth & M0 4% Epp Shell Powder
20% 105
0% 112 Compressive Strength (@ 8%Egg Shell
40% 128 . Powder
0% 103 ‘-E o)
hlix- 1) 0% 74 ey
2 10% % 'E = — Eni
E' i el Y
10% S8 L [
0% 108 o W A E 1L i = o
= Peresaiape Boplasment
40% 115
20% 103 Fig= Cemgrazive Srrsmadh 5 LIT0 463 Fpp Shell Pewder
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Compressive strength M30 Grade of Concrete Split Tensile Strength M20 Grade of Concrete
Mix | Ege Shell Powder?s of T-waste Compressive strength Nimm’ Mix | Egg Shell E.- wazte Split Tenile Strength N/mm’
cement Replacement | 7Days | 14 Days | 28Days | 56 Days
TC () % 1113 20.6‘; 764 | 3912 Powder? | Replacement | 7Days | 14Dayz | 28Day: | 56 Dayz
0% 1402 | 2365 | 4002 | 4012 of eement
0% 1502 | 2312 | 4235 | 3981 e % % 3 m ) 3
0% 1812 | 2804 | 4312 | 4021
% 01T | 3012 | 4801 | 4118 10% 20 128 324 42
0% 1085 | 2086 | 4302 | 3084 0% 119 156 3T 10
M- % 0% 1282 | 2178 | 3898 | 2001 _ _ _
1 0% 1324 | 47 | 4138 | 2% W% L 16 R +3
0% 1706 | 2649 | 4324 | 4408 0% 113 TR 383 13
0% 1085 | 2796 | 4674 | 4838 i 0 T 0 TE
% 1224 | 3128 | s0.0z | S21B - - - -
50% 2015 3001 | 4802 | 498 Mix- 4% 0% 18 2.02 182 i3
Mix- 5% 0% 1502 | 2208 | 39.81 | 4101 1 0% 73 b E] 77 T
2 0% Te2d | 305 | 212 | B; B B ) )
0% 1786 | 2708 | 45.08 | 4518 % 8 3l 36 412
0% 085 | 2806 | 4594 | 3638 W 7] 3 i T
0% 134 | 428 | 4802 | 3009 i i i _
0% 1915 | 2901 | 4702 | 4624 4% ERR] 388 452 485
0% 362 351 40 463
Compressive Strength (@ 0% Egg Shell Mix- 8% 0% 18 202 282 i3
Powder - =
2 10% 2.63 30l 322 348
150 - 0% 193 i) id4 i6
o - T T -
Foo ] 1 - 0% 14 131 168 588
; 430 . 51k 4101
B g | 064 i 5Dy 40% i3 401 451 3.01
o G W e s
F oo | & o - _ —TT ¥ 0% 3.60 3.3 426 4.6
3: o J Jl; T ];ﬁi E - ; L5 —_— P
]
o [T N s, s . ]
Perccntag: Replaocment Split Tensile Strength @ 0%Egg Shell
Powder
Fig - Comgressive Sirength (2 M3D 0% Fgg Shell Pewder
5 T 45 L®
- il
Compressive Strength @ 4% Egg Shell 5 = 7
Powder ?;-3 T
= 282 e 2.8 .
w 3 L= R o
e L L POl 238 g — Dy
< E0 wm :q_’_g__.-—-___”_e" g, o |4 Ditys
B — . Ei 5 2Ry
% -:E - o i ETE T D w-'._ — Dys
-E_ 2 — i I 296 — iﬂni _‘:1 n:
- 2 [ T TE - — P % 0% e A% 4T 508
o Percentape Replacement
[} mns s LY s E Y
Pereertape Replusement
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Compressive Strength @ 3% Egg Shell
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QE 019 - . a5 e
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£ 440 g BE E' EX] . Tar EL The
T ——— _ £ T—
; - =5]] B 1701 i 15 TH — Dty
! 00 FETT —_ —— [ Ez V""’ 14 Dy
1 T - /__»—“"-_ — s
i : ETE) Hluys =2 E 2y
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. — — Fig.: Splic Temsile Stremgrh (@ M30 £%5 Egg Shell Powder
Mix | EgsShell Powdertoof | E-waste Spht Tenaile Strength N/m
temant Rephesment | 7Days | 14Daye | M4Dage | 36 Days Split Tensile Strength @ 8% Egg Shell
Powder
C % 0% VA I VA Y - -
O R BT
W | 26 [ 3 [ 3% 48 R
- — _ E o) B i E7a . FEIT —
0% D Y I Y ) R 1 i o -
5 O . = s
W |35 || 4] 4 P — S
[]
4% 350 4| 48 A Y g
5% 3 30| 440 | 4R Fig.: Splic Tensile Stremgrh & M30 5% Egg Shell Powder
Mix- % 0% VA I Y/ -
1 10% 17 11 |4 I Flexural StrengthM20 Grade of Concrete
m% 2’ 2 391 423 511 Mix | Ezg Shell E- waste Flexural Strength Nimm®
3“% 318 -II:IE 468 }ﬁ Powder% | Replacement TDays | 14 Dayz | 28Dayz | 56 Days
of cement
m% 333 ”1 491 .\gg cC 0% 0% 22 245 198 352
0% 743 786 | 301 | 382
0% VIR YRR L T 0% 265 | 301 | 345 | 405
e m m — TRETRRT 0% 188 565 | 386 | 436
L ‘ | - 0% 512 508 | 402 | 498
) 0 TRECEECRE 0% 501 545 | 398 | 445
Mis- | 4% 0% 22 745 | 298 | 352
0% I 3% | 4] i ! 10% 238 8 328 ] 42
0% 743 525 | 368 | 468
0% 16| 40 | M) 4 0% 197 | 368 | 392 | 499
— - - 0% 323 508 | 423 | 323
0% 3| AR S0)ae 0% 501 531 | 401 | 498
I TR Mix | 8% 0% 72 745 | 298 | 352
2 0% I8 X 55 i3
0% 798 542 | 402 | S0z
0% 301 354 18 542
0% ERE] 598 | 492 | 568
0% 301 552 | 48 | 352
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Flexural Strength @ 0% Egg Shell Powder Flexural Strength @ 0% Egg Shell Powder
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Flexural StrengthM30 Grade of Concrete
VI. CONCLUSIONS
Mix | Egg Shell Powder% of E-wazte Flexural StrengthN/mm’
cement Replacement | 7Days | 14 Days | 28Days] 56 Days The aim of this investigation was the utilization of e waste
cC % W% 300 | 385 | 409 | 4% collected from industries in concrete ascoarse aggregate and
10% 319 | 4l | 435 | 532 the strength characteristics of tile waste as replacement of
W% 326 | 43 436 53 coarse aggregate in concrete by adding 4% and 8% Egg
0% 346 | 486 | 498 | 88 Shell Powderof weight of the cement. The agent Egg Shell
0% 33 498 301 6.68 - - .
= fm ~ iss — Powder is added to improve the bonding between cement
A 2 , Ad . . .
. _ — and e-waste in concrete to get increase in concrete strength.
Miz- 1% 0% 30 35 | 409 | 43 X . .
. T T IS E The following are the conclusions optalned
3% N R Replacement of coarse aggregate with e- waste has much
30% 351 | 298 | 511 | 649 effect on the workability of concrete.
40% 363 | 511 | 533 | 658 1. Compressive strength of concrete mixesup to
5% il el B B 40% replacement of e- waste is greater than conventional
Mix- 8% 0% i 383 408 43 concrete mix.
2 10% 337 402 469 5.06 . .
o fés TYR TR 2. For 7, 14, 28 and 56 days of curing, compressive
ER 3 k.93
0 i ;
% T T V) strength of 40% replacement of e- waste is greater than
% 55 | 5F | 6 conventional concrete.
0% 398 | 495 | 335 | 63 3. Adding 4% Egg Shell Powder of weight ofthe

cement by various percentage e- wastes as replacement of
coarse aggregate
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increases the compressive strength of it upto 40% compared
to the normal concrete.

4. Split Tensile strength of concrete mixes upto
40% replacement of e- waste is greater than conventional
concrete mix.

5. For 7, 14, 28 and 56 days of curing, Split Tensile
strength of 40% replacement of e-waste is greater than
conventional concrete.

6. Adding 4% Egg Shell Powder of weight ofthe
cement by various percentage e- wastes as replacement of
coarse aggregate increases the Split Tensile strength of it up
to 40% compared to the normal concrete.

7. Flexural strength of concrete mixes up to 40%
replacement of e- waste is greater than conventional
concrete mix.

8. For 7, 14, 28 and 56 days of curing, Flexural
strength of 40% replacement ofe- waste is greater than
conventionalconcrete.

9. Adding 4% Egg Shell Powder of weight ofthe
cement by various percentage e- wastes as replacement of
coarse aggregate increases the Flexural strength of it up to
40% compared to the normal concrete.

10. Optimum  results upto E- waste 40%
replacement of coarse aggregate along with 4% Egg Shell
Powder recommendable.

FUTURE SCOPE

Further testing and experiment can be done on E- WASTE
concrete, as it is highly recommended to indicate strength
characteristics of this type of material for application in
normal or low rise structural concrete. Some
recommendations made for further studies:

1) Experiment can be done by varying water/cement
ratio, to know the varying strength parameters while
addition of sodium silicate, in order to get better grip on
workability.

2) More investigations and research can be done onthe
strength  characteristics of E-WASTE powder as
cementitous material which is also a pozzolanicmaterial.
3) Non-destructive testing like Rapid Chloride
Penetration Test (RCPT) can be done to support its
suitability for structural concrete.

4) Use of waste can sustain environment and eco- system
the whole; therefore, there is an active research on E-
WASTE.
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