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Abstract: The present paper focuses on the effective utilization
of byproduct of stone mines and waste plastic causing harm to the
environment. It signifies sustainable utilization of quarry dust to
their full potential to meet the needs of the present, while at the
same time conserving natural resources and finding ways to
minimise the environmental impacts associated both with quarry
fines production. Mathematical modeling for interpreting
modulus of elasticity of concrete mixes using ordinary river sand
and compared with 0, 25%,50%,75%, 100% replacement with
quarry dust in combination with waste plastic in fabriform is
discussed. The addition of fine quarry dust with Idpe as waste
plastic in concrete resulted in improved matrix densification
compared to conventional concrete as wel as . Matrix
densification has been studied qualitatively through petro
graphical examination using digital optical microscopy. The
structure was evaluated using SEM in quarry dust and ldpe
composites. It is observed that the modulus of elasticity values
found to be maximum for 50% replacement of natural sand by
quarry dust and waste plastic. The effects of quarry dust on the
elastic modulus property were found to be consistent with
conventional natural sand.

Keywords. modulus of elasticity, natural sand; quarry dust;
regression analysis.

I. INTRODUCTION

The main Ingredients of Conventional concrete are

cement, sand and aggregate. Performance of concrete is
affected by properties of aggregate, so fine aggregate is an
essential component of concrete. The mostly used fine
aggregate isthe sand extracted from river banks. Natural sand
is costly due to the excessive cost of transportation from
natural sources. Also large-scale extraction of river banks
depletes natural resources. To endeavor thisaim , one way
isto go for long lasting solutions i.e., To opt for sustainable
building materials for construction from the byproducts that
are generated by manufacturing industries, mines, aswaste
is certainly a good potential resource and alot of energy can
be recovered from it; and the term 'green’ in the present
scenario implies to take into consideration use of long term
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materials like stone dust or recycled stone, recycled metal
and other products that are not harmful , can be reused and
recycled. In addition to this suitable substitution for the
replacement of natural aggregates in concrete is a matter of
concern. As a result reasonable research with intended
solutions has been done to find the feasibility of quarry dust
in conventional concrete. Quarry dust is a byproduct that is
generated from the crushing plants and which is abundantly
available to an extent of millions of tonnes per year
associated with disposal problems and serious environmental
effects

[I. BRIEFREVIEW

Research has been done to investigate the use of quarry fines
in various concrete applications. The International Center for
Aggregates Research (ICAR) identified the use of microfines
(particles below 75 um) in concrete. Studies suggested that
artificial fine aggregate mortars with high fines content had
higher flexural strength, improved abrasion resistance, higher
unit weight and lower permeability due to filling of pores
with micro fines. Hence concrete can be manufactured using
al of the aggregate, including micro fines from 7 to 18%
without the use of admixtures (Ahn and Fowler, 2001) [9].
Hanson considered structural concrete (Craig-yr-Hesg) using
12% unseparated sandstone quarry fines. The product is
being sold as standard C35 strength concrete (35 N/mm2).
However results showed that the strength of the ultimate
product would be considerably higher than 35 N/mm2 after
28 days. Hence, it was put forth that, if thefiller material was
to bereplaced , and then much higher content of the coarser
grained material have to be mixed , while retaining the
desirable strength value (Lamb, 2005)[5]. Galetakis and Raka
(2004) studied the effect of varying replacement proportion
of sand with quarry dust (20, 30 and 40%) on the properties
of concrete in both fresh and hardened state [6]. Saifuddin
(2001)[8] studied the influence of partial replacement of
sand with quarry dust and cement with mineral admixtureson
the compressive strength of concrete (Gambhir, 1995),
whereas Celik and Marar investigated the effect of partial
replacement of fine aggregate with crushed stone dust at
different percentagesin the properties of fresh and hardened
concrete [10]. It is worthy to consider that the hardened
concrete properties as tensile and flexure strength can be
increased by incorporating closely spaced fibers. These
fibers may arrest the propagation of micro cracks, resultingin
delay of onset of tensile cracks and enhancing the tensile
strength of the material. (Zainab Z. Ismail, Enas A.
AL-Hashmi, 2007)[4].

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Exploring Innovation


http://www.ijitee.org/
https://www.openaccess.nl/en/open-publications
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.35940/ijitee.E2847.039520&domain=www.ijitee.org

Sustainable materials -quarry waste and waste plastic as fine aggr egate for improving elastic properties of concrete

The study caried out by B.V.Bahoria, D.K.Parbat
(2013)[1][2][3] on concrete revealed that the optimum
modifier content as 6% the strength was found to be
comparable with the conventional concrete. From the test
results it was observed that the compressive strength value of
the concrete mix increased with the addition of quarry dust
and waste plastic fibers as modifier.

[11. RESEARCH SIGNIFICANCE

The main objective of the present work was to systematically
study the effect of percentage replacement of natural sand by
quarry dust & waste plastic (Idpe) in fabri form as 0%, 25%,
50%, 75%, and 100% respectively on the strength properties
of concrete. The study was carried out on M20, M30, and
M40 grade concrete with 0.5 water cement ratio. Waste
plastic was mixed as 2, 4, 6, and 8% along with quarry dust to
make full combinations. Regression analysis was done to
co-relate the results of compressive strength for 7, 14, 28, 90
days represented in Figure 1, 2, 3. An attempt was done to
develop a model predicting the progressive compressive
strength 7, 14, 28 & 90 days. The results analyzed in excel
were further compared with SPSS software. Regression
analysis was done to co-relate the results of modulus of
easticity of concrete for 7, 14, 28, 90 days represented in
Figure 7, 8. Modéd predicting the modulus of elasticity of
concrete for 28 & 90 days was developed. Waste plastic
(Idpe) have been incorporated with a view to enhance
mechanical properties of concrete. It waswell concluded that
Idpe used in above percentage contributed to compressive
strength and the modulus of elasticity of concrete. [1] [2] [3]

A. Modulus of Elasticity

The modulus of elasticity (E) is influenced by the properties
of the aggregates, age of the concrete, conditions of curing,
the type of cement and mix proportions. The additions of
materials would not be expected to greatly ater the modulus
of cement composites. The modulus of elasticity is normally
related to the compressive strength of concrete. The static
modulus of elasticity of modified concrete can be determined
by using formulae given by 1S:456-2000 and BS: 8110 P-2
(1985) depending upon compressive strength of concrete. It
was calculated by using following equations 1 and 2 and
same s reported and compared with experimental values.
As per |IS: 456-2000
Ec= 5Vfcu

As per BS:8110--P2(1985)
Ec=9.1 (fcu )0.33
Where,

Ec= static modulus of elasticity in Gpa,

fcu= cube compressive strength of concrete in Mpa

IV. STATISTICAL ANALYSIS

The correlation analysis was carried out between
compressive strength of M20,M30,M40 grade concrete
considering 7,14,28,90 days strength as shown in Table.no 1.
Co-relation was established between 7days & 14 days, 7 days
& 28 days, 28 days & 90 days compressive strength. It was
observed that there is good correlation between these
combinations. A power relationship in the form of y = axb
seems to best fit the data with R2 values. Its co-relation is
shown in Fig 1, 2, 3 and its validation in Fig.4, 5, 6. The
results obtained are lying within 0 to 5% error limit. The high

Retrieval Number: E2847039520/2020©BEIESP
DOI: 10.35940/ijitee.E2847.039520
Journal Website: www.ijitee.org

1443

values of correlation coefficient indicate that there is strong
relationship between 7th day and 14th, 28th day compressive
strength, similarly 28th day and 90th day compressive
strength. Coefficient of correlation amongst compressive
strength is (from 0.897 to 0.937).

The modulus of elasticity values of 7,14,28,90 days for M 20,
M30, M40 are represented in Table.no2. It was observed that
there is good correlation between these combinations.

A relationship in the form of y = 0.4158x + 14.89, seems to
best fit the data with R2 values=0.9976.

Its co-relation is shown in Fig 7, 8. The high vaues of
correlation coefficient indicate that there is strong
relationship between 7th day and 28th, 28th day and 90th day
elasticity values. Coefficient of correlation for modulus of
elasticity of concreteis varies from 0.9405 to 0.9976.
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Tablel. Development and validation of Mathematical models compressive strength of concrete
waste
naturd | quarry | plasti 7 14 28 90
cement | sand dust [+ Coarse Agg. Model 1 Model 2 Mode 3
Agglc csy | Predicte | o e | +10 | <10 1 €S2 | pregicted | %Emor | H0 | 10 | CS9 | predicted | % Error | T10 -10
CEM | NTSA | QUDT | WP | CA10 | CA20 | FIC em cs7 4 d % % 8 % % 0 % %
383 181.8 | 4871 | 582 | 3677 | 7353 | 0.2 29 201 | 225 22.1 18 243 | 199 | 243 235 34 258 | 211 | 262 27.8 -6.0 306 | 250
383 181.8 | 545.3 00 | 3677 | 7353 | 02 29 203 | 221 223 -0.9 245 | 201 | 243 23.7 26 272 | 213 | 274 27.8 -1.4 306 | 250
383 0.0 668.8 | 582 | 367.7 | 7353 | 0.0 29 21.3 | 230 234 2.0 258 | 211 | 252 25.0 06 288 | 225 | 29.2 28.7 15 316 | 259
383 181.8 | 5307 | 145 | 3677 | 7353 | 0.2 29 221 | 231 24.2 -4.8 267 | 218 | 253 26.0 2.7 299 | 234 | 302 28.9 44 31.8 | 26.0
383 1818 | 5162 | 291 | 3677 | 7353 | 0.2 29 225 | 243 24.7 -1.7 272 | 222 | 261 26.6 -2.0 306 | 239 | 305 29.7 2.7 327 | 267
383 0.0 545.3 00 | 3677 | 7353 | 00 29 225 | 25.0 24.7 13 272 | 222 | 271 26.6 1.9 306 | 239 | 305 30.8 -0.9 339 | 277
413 0.0 706.0 00 | 3723 | 7447 | 00 29 231 | 267 254 4.9 279 | 228 | 276 27.4 06 315 | 247 | 310 313 -1.0 344 | 281
383 181.8 | 501.6 | 43.6 | 3677 | 7353 | 02 29 240 | 2638 263 18 290 | 237 | 276 28.6 -3.7 329 | 257 | 314 313 05 344 | 281
383 0.0 7125 | 145 | 3677 | 7353 | 00 29 240 | 255 26.3 -3.4 290 | 237 | 279 28.6 -2.6 329 | 257 | 314 31.6 -0.6 34.7 | 284
413 0.0 6919 | 141 | 3723 | 7447 | 00 29 240 | 264 26.3 0.1 290 | 237 | 279 28.6 -2.6 329 | 257 | 319 31.6 09 34.7 | 284
383 727.0 0.0 00 | 3677 | 7353 | 07 29 241 | 261 265 -1.6 292 | 239 | 284 28.8 -1.2 331 | 259 | 329 322 21 354 | 29.0
383 0.0 697.9 | 291 | 3677 | 7353 | 00 29 244 | 264 26.8 -1.7 295 | 241 | 293 29.2 05 336 | 263 | 333 33.2 05 365 | 29.8
383 0.0 6834 | 436 | 367.7 | 7353 | 0.0 29 246 | 284 27.0 5.1 297 | 243 | 296 29.4 038 338 | 264 | 333 335 -0.4 368 | 301
383 5453 | 1236 | 582 | 3677 | 7353 | 05 29 255 | 274 28.0 2.0 308 | 252 | 29.6 30.6 -3.2 352 | 275 | 338 335 09 368 | 30.1
413 0.0 6495 | 565 | 3723 | 7447 | 00 29 258 | 2.2 283 -7.9 311 | 255 | 2938 310 -4.1 356 | 279 | 351 33.6 42 370 | 303
383 5453 | 181.8 00 | 3677 | 7353 | 05 29 259 | 27.3 285 -4.4 313 | 256 | 302 312 -3.2 359 | 281 | 353 34.1 33 375 | 307
383 3635 | 3053 | 582 | 3677 | 7353 | 03 29 26.1 | 280 28.6 2.2 315 | 258 | 30.2 314 -3.9 361 | 282 | 354 34.1 37 375 | 307
413 706.0 0.0 00 | 3723 | 7447 | 06 29 267 | 302 293 32 322 | 263 | 316 322 -2.0 370 | 29.0 | 354 355 -0.4 391 | 320
450 0.0 896.0 00 | 380.0 | 7600 | 0.0 29 26.7 | 307 29.3 4.8 322 | 263 | 323 322 03 370 | 29.0 | 36.0 36.3 -0.9 400 | 327
383 5453 | 1672 | 145 | 367.7 | 7353 | 05 29 27.0 | 29.0 29.6 -1.9 325 | 266 | 324 326 -0.5 375 | 293 | 361 36.5 -0.9 401 | 328
383 0.0 0.0 00 | 3677 | 7353 | 00 29 271 | 279 29.8 -6.8 327 | 268 | 326 32.8 -0.6 377 | 295 | 363 36.6 -0.9 403 | 330
450 0.0 8781 | 17.9 | 380.0 | 7600 | 0.0 27 274 | 326 30.1 77 331 | 271 | 327 33.2 -1.4 382 | 299 | 364 36.8 -1.0 405 | 331
450 0.0 8243 | 717 | 380.0 | 760.0 | 0.0 27 279 | 350 30.6 12.6 336 | 275 | 329 33.8 -2.8 389 | 304 | 364 37.0 -1.4 407 | 333
450 2240 | 6720 00 | 380.0 | 7600 | 0.2 27 28.1 | 347 30.9 10.9 340 | 278 | 329 34.2 -4.0 394 | 308 | 37.0 37.0 0.2 40.7 | 333
383 5453 | 1527 | 291 | 367.7 | 7353 | 05 27 286 | 304 314 -3.3 345 | 282 | 329 34.8 -5.9 401 | 313 | 373 37.0 1.0 407 | 333
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Table | .Development and validation of Mathematical models compressive strength of concrete

waste
naturd | quarry | plasti 7 14 28 90
cement | sand dust [+ Coarse Agg. Model 1 Modd 2 Modd 3
0, - 0, - 0, -
CEM | NTSA | QUDT | WP | CA10 | CA20 | FIC Acgr?]/ cs? Cfl Predicted Eff)or +020 °1/00 ng Predicted Eff’Of +020 ‘;t? CS90 Predicted Erf)or +°}00 ;?
383 | 3635 | 3490 | 145 | 367.7 | 7353 | 03 27 | 287 | 307 315 28 | 347 | 284 | 341 35.0 28 | 403 | 315 | 379 38.2 -08 | 420 | 344
413 | 5295 | 1765 | 00 | 3723 | 7447 | 05 27 | 289 | 316 317 -05 | 349 | 285 | 342 35.2 30 | 405 | 31.7 | 379 384 1.2 | 422 | 345
413 | 1765 | 5205 | 00 | 3723 | 7447 | 02 27 | %89 | 311 317 1.9 | 349 | 285 | 34.2 35.2 30 | 405 | 31.7 | 382 38.4 04 | 422 | 345
413 | 3530 | 3530 | 00 | 3723 | 7447 | 03 27 | 20 | 320 31.9 04 | 350 | 287 | 347 35.4 22 | 408 | 319 | 382 38.9 1.6 | 427 | 350
450 | 8960 | 00 00 | 3800 | 7600 | 08 27 | 292 | 369 320 132 | 352 | 288 | 347 35.6 28 | 410 | 321 | 385 38.9 09 | 427 | 350
413 | 1765 | 4730 | 565 | 3723 | 7447 | 02 27 | 293 | 310 322 -40 | 354 | 290 | 348 35.8 30 | 412 | 323 | 391 39.0 03 | 429 | 351
383 | 5453 | 1381 | 436 | 367.7 | 7353 | 05 27 | 298 | 316 327 35 | 359 | 294 | 348 36,5 -47 | 419 | 328 | 394 39.0 10 | 429 | 351
413 00 | 6778 | 282 | 3723 | 7447 | 00 27 | 298 | 316 32.7 -35 | 359 | 294 | 350 36.5 -43 | 419 | 328 | 397 39.2 13 | 431 | 353
2413 | 1765 | 5154 | 141 | 3723 | 7447 | 02 27 | 299 | 308 328 66 | 361 | 296 | 356 36.7 31 | 422 | 330 | 399 39.8 01 | 438 | 358
450 00 | 8602 | 358 | 3800 | 7600 | 0.0 27 | 301 | 357 33.0 76 | 363 | 297 | 359 36.9 28 | 424 | 332 | 403 40.1 04 | 441 | 361
413 | 5295 | 1624 | 141 | 3723 | 7447 | 05 27 | 302 | 335 33.2 1.0 | 365 | 298 | 361 371 26 | 426 | 334 | 404 40.4 00 | 445 | 364
213 00 | 6636 | 424 | 3723 | 7447 | 00 27 | 302 | 307 33.2 -81 | 365 | 298 | 37.2 371 03 | 426 | 334 | 407 415 20 | 457 | 374
383 | 3635 | 3344 | 291 | 367.7 | 7353 | 03 27 | 305 | 320 335 -46 | 368 | 301 | 379 375 12 | 431 | 337 | 412 423 28 | 466 | 381
450 | 2240 | 6541 | 179 | 3800 | 7600 | 0.2 27 | 305 | 367 335 89 | 368 | 301 | 381 375 15 | 431 | 337 | 421 25 -1.0 | 467 | 382
413 | 1765 | 5013 | 282 | 3723 | 7447 | 02 27 | 308 | 319 338 62 | 372 | 304 | 387 37.9 20 | 436 | 341 | 424 431 -1.8 | 474 | 388
383 | 3635 | 3199 | 436 | 367.7 | 7353 | 03 27 | 311 | 329 341 38 | 375 | 307 | 39.9 383 39 | 441 | 345 | 427 444 -40 | 488 | 399
413 | 3530 | 2965 | 565 | 3723 | 7447 | 03 27 | 311 | 332 341 29 | 375 | 307 | 400 38.3 42 | 441 | 345 | 433 45 3.0 | 490 | 401
413 | 1765 | 4871 | 424 | 3723 | 7447 | 02 25 | 313 | 329 343 -43 | 377 | 309 | 400 385 37 | 443 | 347 | 436 445 23 | 490 | 401
413 | 3530 | 3389 | 141 | 3723 | 7447 | 03 25 | 316 | 347 346 01 | 381 | 31.2 | 404 38.9 38 | 448 | 350 | 436 45.0 34 | 495 | 405
450 | 2240 | 6362 | 358 | 3800 | 7600 | 0.2 25 | 320 | 382 35.1 81 | 386 | 31.6 | 404 395 22 | 455 | 356 | 441 45.0 20 | 495 | 405
450 00 | 8422 | 538 | 3800 | 7600 | 0.0 25 | 320 | 370 35.1 52 | 386 | 316 | 40.9 395 33 | 455 | 356 | 444 455 24 | 500 | 409
450 | 2240 | 6003 | 717 | 3800 | 7600 | 0.2 25 | 323 | 407 35.4 130 | 390 | 319 | 409 40.0 23 | 460 | 360 | 444 455 24 | 500 | 409
413 | 5295 | 1200 | 565 | 3723 | 7447 | 05 25 | 327 | 341 35.9 54 | 395 | 323 | 415 40.6 22 | 467 | 365 | 449 46.1 28 | 507 | 415
413 | 3530 | 3248 | 282 | 3723 | 7447 | 03 25 | 329 | 353 36.1 23 | 397 | 325 | 415 408 17 | 469 | 367 | 450 46.1 24 | 507 | 415
413 | 5205 | 1483 | 282 | 3723 | 7447 | 05 25 | 335 | 356 36.7 33 | 404 | 331 | 427 416 25 | 479 | 375 | 456 474 39 | 521 | 426
450 | 4480 | 4480 | 00 | 3800 | 7600 | 04 25 | 338 | 382 371 30 | 408 e 1 420 25 | 483 | 378 | 471 479 -1.6 | 526 | 431
& ",
7
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Tablel. Development and validation of Mathematical models compressive strength of concrete
waste
naturd | quarry | plasti 7 14 28 90
cement | sand dust [+ Coarse Agg. Model 1 Model 2 Mode 3
Agglc csi | Predicte | o 0o | *10 10 | 2 | pregicted | %Ermor | T10 10 1 €S9 | predicted | % Error | 10 -10

CEM | NTSA | QUDT | WP | CA10 | CA20 | FIC em cs7 4 d % % 8 % % 0 % %
413 5205 | 1341 | 424 | 3723 | 7447 | 05 25 347 | 364 38.0 -4.4 418 | 342 | 440 433 16 49.8 | 39.0 | 50.1 48.8 25 53.7 | 439
413 3530 | 3106 | 424 | 3723 | 7447 | 03 25 348 | 373 38.2 2.3 420 | 344 | 449 435 3.1 50.0 | 39.1 | 52.0 49.8 43 54.7 | 448
450 4480 | 4304 | 17.9 | 3800 | 760.0 | 04 25 351 | 388 38.5 0.8 424 | 347 | 46.2 439 5.0 50.5 | 395 | 524 51.2 24 56.3 | 46.1
450 4480 | 4122 | 358 | 3800 | 760.0 | 04 25 35.6 | 40.0 39.0 25 429 | 351 | 467 445 46 51.2 | 401 | 526 51.7 18 56.8 | 465
450 6720 | 1523 | 538 | 380.0 | 7600 | 0.6 25 359 | 375 39.3 -4.9 433 | 354 | 474 45.0 5.2 51.7 | 405 | 53.8 52.4 25 57.7 | 47.2
450 4480 | 3942 | 538 | 3800 | 7600 | 0.4 25 36.0 | 404 395 23 434 | 355 | 480 45.2 59 519 | 406 | 548 53.1 32 584 | 47.8
450 6720 | 206.1 | 17.9 | 380.0 | 7600 | 0.6 25 36.3 | 385 39.8 -3.4 438 | 358 | 49.2 45.6 7.3 524 | 41.0 | 55.0 54.3 11 59.8 | 48.9
450 672.0 | 1882 | 26.9 | 3800 | 7600 | 06 25 378 | 401 414 -3.2 45.6 | 37.3 | 496 47.7 39 548 | 429 | 570 54.8 39 60.3 | 49.3
450 6720 | 170.2 | 403 | 380.0 | 7600 | 0.6 25 38.2 | 404 41.9 37 461 | 37.7 | 501 48.3 35 55.6 | 435 | 59.1 55.3 6.5 60.8 | 49.8
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Tablell. Development of mathematical model for M odulus of Elasticity

cement natural sand quarry dust waste plastic Coarse Agg. 7 days 14 days 28 days 90 days
CEM NTSA QUDT WP CA10 CA20 FIC Agg/cem cs? csl4 cs28 CS90 28 EC 90 EC
383 727 0 0 367.66 735.33 0.66 2.88 24.148 26.074 29.333 35.407 27.08 29.75
383 545.25 181.75 0 367.66 735.33 0.49 2.88 25.926 27.259 29.630 36.148 27.22 30.06
383 545.25 167.21 14.54 367.66 735.33 0.49 2.88 26.963 29.037 31.556 37.037 28.09 30.43
383 545.25 152.67 29.08 367.66 735.33 0.49 2.88 28.593 30.370 32.444 37.926 28.48 30.79
383 545.25 138.13 43.62 367.66 735.33 0.49 2.88 29.778 31.556 32.889 39.111 28.67 31.27
383 545.25 123.59 58.16 367.66 735.33 0.49 2.88 25.481 27.407 29.630 36.296 27.22 30.12
383 3635 363.5 0 367.66 735.33 033 2.88 27111 27.852 30.222 32.889 27.49 28.67
383 3635 348.96 14.54 367.66 735.33 0.33 2.88 28.741 30.667 32.889 38.519 28.67 31.03
383 363.5 334.42 29.08 367.66 735.33 033 2.88 30519 32.000 34.667 39.407 29.44 31.39
383 3635 319.88 43.62 367.66 735.33 0.33 2.88 31111 32.889 35.852 40.444 29.94 31.80
383 363.5 305.34 58.16 367.66 735.33 033 2.88 26.074 28.000 30.222 36.000 27.49 30.00
383 181.75 545.25 0 367.66 735.33 0.16 2.88 20.296 22.074 24.296 26.222 24.65 25.60
383 181.75 530.71 14.54 367.66 735.33 0.16 2.88 22.074 23.111 25.185 30.519 25.09 27.62
383 181.75 516.17 29.08 367.66 735.33 0.16 2.88 22519 24.296 26.074 31.407 2553 28.02
383 181.75 501.63 43.62 367.66 735.33 0.16 2.88 24.000 26.815 28.444 33.778 26.67 29.06
383 181.75 487.09 58.16 367.66 735.33 0.16 2.88 20.148 22.519 24.296 27.407 24.65 26.18
383 0 727 0 367.66 735.33 0.00 2.88 22519 25.037 27111 30.222 26.03 27.49
383 0 712.46 14.54 367.66 735.33 0.00 2.88 24.000 25.481 27.556 30.963 26.25 27.82
383 0 697.92 29.08 367.66 735.33 0.00 2.88 24.444 26.370 27.852 31.407 26.39 28.02
383 0 683.38 43.62 367.66 735.33 0.00 2.88 24593 28.444 29.778 36.444 27.28 30.18
383 0 668.84 58.16 367.66 735.33 0.00 2.88 21.333 22.963 25.333 30.519 25.17 27.62
413 706 0 0 37233 744.67 0.63 2.70 26.667 30.222 34.222 37.926 29.25 30.79
413 5205 176.5 0 372.33 744.67 0.47 2.70 28.889 31.556 36.148 40.29 30.06 3174
413 5205 162.38 14.12 372.33 744.67 0.47 2.70 30.222 33.481 38.074 42.074 30.85 32.43
413 529.5 148.26 28.24 37233 744.67 0.47 2.70 33481 35.556 39.852 43556 31.56 33.00
413 5205 134.14 42.36 372.33 744.67 0.47 2.70 34.667 36.444 40.444 43556 31.80 33.00
Retrieval Number: E2847039520/20200BEI ESP
DOI: 10.35940/ijitee. E2847.039520 Published By:

Journal Website: www.ijitee.org

Blue Eyes Intelligence Engj_r}l%ng

& Sciences Publication

Exploring Innovation



http://www.ijitee.org/

I nternational Journal of Innovative Technology and Exploring Engineering (1J1 TEE)
DEE (e 2CLss I SSN: 2278-3075 (Online), Volume-9 | ssue-5, Mar ch 2020

Tablell. Development of mathematical model for Modulus of Elasticity

413 529.5 120.02 56.48 372.33 744.67 047 2.70 32.741 34.074 34.667 38.222 29.44 30.01
413 353 353 0 37233 744.67 0.32 2.70 29.037 32.000 37.185 40.741 30.49 3191
413 353 338.88 14.12 37233 744.67 0.32 2.70 31.556 34.667 38.667 42.370 31.09 3255
413 353 324.76 28.24 37233 744.67 0.32 2.70 32.889 35.259 40.000 42.667 3162 32.66
413 353 310.64 4236 37233 744.67 0.32 2.70 34.815 37.333 40.889 44.889 31.97 33.50
413 353 296.52 56.48 37233 744.67 0.32 2.70 31111 33.185 34.815 39.704 29.50 3151
413 1765 529.5 0 37233 744.67 0.16 2.70 28.889 31111 32.889 35.407 28.67 29.75
413 1765 515.38 14.12 37233 744.67 0.16 2.70 29.926 30.815 34.222 36.444 29.25 30.18
413 1765 501.26 28.24 37233 744.67 0.16 2.70 30.815 31.852 34.815 37.333 29.50 3055
413 1765 487.14 4236 37233 744.67 0.16 2.70 31.259 32.889 35.556 38.222 29.81 30.91
413 176.5 473.02 56.48 372.33 744.67 0.16 2.70 29.333 30.963 32.296 35.259 28.41 29.69
413 0 706 0 37233 744.67 0.00 2.70 23111 26.667 27.852 33.333 26.39 28.87
413 0 691.88 14.12 37233 744.67 0.00 2.70 24.000 26.370 32.503 31.852 28.54 28.22
413 0 677.76 28.24 372.33 744.67 0.00 2.70 29.778 31.556 32.741 33.333 28,61 28.87
413 0 663.64 4236 37233 744.67 0.00 2.70 30.222 30.667 34.074 35.111 29.19 29.63
413 0 649.52 56.48 372.33 744.67 0.00 2.70 25.778 26.222 27.556 29.185 26.25 27.01
450 896 0 0 380 760 0.79 253 29.185 36.889 43556 47556 33.00 34.48
450 672 224 0 380 760 0.59 253 34.074 37.333 44.889 50.074 33.50 35.38
450 672 206.08 17.92 380 760 0.59 253 36.296 38519 46.222 52.593 33.99 36.26
450 672 188.16 26.88 380 760 0.59 253 37.778 40.148 48.000 53.778 34.64 36.67
450 672 170.24 40.32 380 760 0.59 253 38.222 40.444 49.185 54.963 35.07 37.07
450 672 152.32 53.76 380 760 0.59 253 35.852 37.481 43.852 52.444 33.11 36.21
450 448 448 0 380 760 0.39 253 33.778 38.222 46.667 52.000 34.16 36.06
450 448 430.08 17.92 380 760 0.39 253 35.111 38.815 47.407 54.815 34.43 37.02
450 448 412.16 35.84 380 760 0.39 253 35.556 40.000 49.630 57.037 35.22 37.76
450 448 394.24 53.76 380 760 0.39 253 36.000 40.444 50.074 59.111 35.38 38.44
450 448 376.32 71.68 380 760 0.39 253 34.222 39.111 40.444 48.889 31.80 34.96
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VI. CONCLUSION

1. The high values of correlation coefficient indicate that
there is strong relationship between 7t day and 14", 28"
day compressive strength, similarly 28" day and 90"
day compressive strength. Coefficient of correlation
amongst compressive strength is (from 0.897 to 0.937).

2. From regression anadysis and development of
mathematical models considering 7,14,28,90 days
compressive strength it iswell concluded that there exist
arelationship that can very well predict the compressive
strength for the progressive days and the results lies
within plus—minus 10 % of predicted values.

3. The modulus of elasticity at 28th day of the controlled
concrete and modified concrete for M20 grade is found
to be varying from 27.08 Gpa to 29.94 Gpa for the
maximum value corresponding to 50% replacement of
natural sand having 6% of waste plastic. For M30 it iis
found to be 29.25 Gpa to the maximum of 31.97Gpa for
the combination of 50% replacement whereas M40 grade
follows the same pattern having the values varying from
33Gpato 35.38 Gpa.

4. From the above study it is also concluded that the waste
plastic(ldpe) used playsasignificant rolein enhancing
the strength .

5. It can be concluded from the test results that the addition
of alternative fine aggregate material such as quarry dust
along with waste plastic in concrete can be a potential
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application for mass concreting works in order to reduce
the river sand depletion.

6. Further it can be concluded that the utilization of dust
along with waste plastics leads to eco friendly and
economic construction.
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