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Physical property of PET Results
Specific gravity 1.2
Water absorption (24h) 0
Shape of particle Cylindrical
Bulk density 775kg/m?®
Thickness 3mm
Colour Black
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Items Cement (%)  Stone powder (%)
Si02 21.66 0.4
Al,O; 4.67 -
Fe,0s 3.63 0.06
BaSO, - 96.5
SrSO4 - 0.62
CaO 65.94 0.36
MgO 1.58 0.1
SO3 1.08 -
LOI 0.25 1.16
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Levels
Variable % symbol Coded -2 -1 0 1 2
PET X1 0 4 8 12 16
Fiber X2 0 01 02 03 04
Stone powder X3 0 4 8 12 16
Superplasticizer X4 0.5 0.75 1 1.25 15
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Sl o PET wle w38 O Kss Ol
7.85 516 41 1000 3.99 210 57 475 1
15.7 468 83 965 5.13 210 38 475 2
23.55 413 124 914 3.99 210 57 475 3
15.7 470 84 969 2.56 210 38 475 4
23.55 512 41 992 6.65 210 57 475 5
0 470 84 968 5.13 210 38 475 6
15.7 458 82 944 5.51 210 76 475 7
15.7 478 85 986 4.75 210 0 475 8
15.7 466 83 961 7.69 210 38 475 9
7.85 412 124 913 6.65 210 57 475 10
7.85 527 42 1021 3.70 210 19 475 11
7.85 514 41 996 6.65 210 57 475 12
23.55 411 124 909 6.65 210 57 475 13
15.7 366 167 881 5.13 210 38 475 14
15.7 468 83 965 5.13 210 38 475 15
7.85 423 127 936 3.70 210 19 475 16
7.85 421 127 932 6.17 210 19 475 17
15.7 468 83 965 5.13 210 38 475 18
31.4 467 83 962 5.13 210 38 475 19
23.55 525 42 1018 3.70 210 19 475 20
7.85 525 42 1017 6.17 210 19 475 21
15.7 571 0 1049 5.13 210 38 475 22
15.7 468 83 965 5.13 210 38 475 23
23.55 422 127 933 3.70 210 19 475 24
23.55 420 126 929 6.17 210 19 475 25
15.7 468 83 965 5.13 210 38 475 26
7.85 414 125 917 3.99 210 57 475 27
23.55 523 42 1014 6.17 210 19 475 28
15.7 468 83 965 5.13 210 38 475 29
23.55 514 41 997 3.99 210 57 475 30
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s sl GV s L oaxs P
(k%mz ) (k%mz ) -
33.21 380 4.77 0.91 1
42.97 396 6.39 0.8 2
47.77 303 9.21 0.5 3
35.69 331 3.75 0.5 4
55.27 416 5.08 0.55 5
33.34 343 4.81 0.92 6
36.92 391 6.4 0.75 7
31.33 301 5.44 0.8 8
45.35 391 6.34 0.84 9
27.06 342 7.47 0.81 10
37.41 363 4.73 0.86 11
38.17 400 5.89 0.94 12
50.16 320 10.37 0.6 13
24.89 333 13.35 0.5 14
48.33 380 6.33 0.8 15
27.54 299 8.77 0.7 16
23.32 336 9.78 0.77 17
50.47 374 6.21 0.82 18
63.62 392 9.19 0.4 19
53.39 436 6.18 0.47 20
45.77 417 5.83 0.92 21
46.98 561 6.44 0.8 22
41.88 399 6.58 0.84 23
34.09 310 8.31 0.61 24
37.16 333 9.52 0.6 25
44.96 416 6.11 0.8 26
25.96 331 7.2 0.7 27
56.31 431 6.6 0.65 28
42.96 388 6.4 0.85 29
52.06 367 4.85 0.8 30
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Source Sum of Squares df Mean Square F-value p-value
V Funnel Model 113.70 14 8.12 11.83 < 0.0001
X1 68.41 1 68.41 99.64 < 0.0001
X2 8.69 1 8.69 12.65 0.0029
X3 0.3651 1 0.3651 0.5317 0.4771
X4 5.70 1 5.70 8.31 0.0114
X1.X2 0.4556 1 0.4556 0.6636 0.4280
X1.X3 0.0240 1 0.0240 0.0350 0.8541
X1.X4 0.0380 1 0.0380 0.0554 0.8171
X2.X3 0.4489 1 0.4489 0.6538 0.4314
X2.X4 0.0144 1 0.0144 0.0210 0.8868
X3.X4 0.0576 1 0.0576 0.0839 0.7761
X1.X1 23.32 1 23.32 33.97 < 0.0001
X2.X2 1.08 1 1.08 1.57 0.2292
X3.X3 0.1409 1 0.1409 0.2052 0.6571
X4.X4 2.31 1 2.31 3.37 0.0863
Residual 10.30 15 0.6866
R-Squared 90.45%
Adj R-Squared 87.96%
Pure Error 0.1335 5 0.0267
Cor Total 124.00 29

VFunnel (sec)=6.25+1.69X1+0.6X2+ 0.48X4+0.93X1X1+0.21X2X2—-0.28X4X4 (f)
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Source Sum of Squares df Mean Square F-value p-value
L-BOX Model 0.5861 14 0.0419 7.16 0.0003
X1 0.0828 1 0.0828 14.17 0.0019
X2 0.3432 1 0.3432 58.71 <0.0001
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X2.X2 0.0350 1 0.0350 5.99 0.0272
X3.X3 0.0013 1 0.0013 0.2285 0.6395
X4.X4 0.0303 1 0.0303 5.18 0.0379
Residual 0.0877 15 0.0058
R-Squared 85.52%
Adj R-Squared 80.01%
Pure Error 0.0025 5 0.0005
Cor Total 0.6738 29
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Abstract

The aim of this study is the experimental and numerical investigation of the simultaneous effect
of PET and steel fibers on the rheological properties, flexural strength, and compressive stress-
strain curve of self-compacting concrete. For this purpose, 30 mixing designs by response surface
method (RSM) were designed by combining different percentages of PET, steel fibers, stone
powder, and superplasticizer variables. The results demonstrate that with increasing the
percentage of PET and steel fibers, the viscosity of concrete decreased. Also, the highest flexural
strength was obtained from the combination of 0.4% fibers, 8% PET, and 1% superplasticizer.
The stress-strain curves plotted for the mixtures showed that the steel fibers had little effect on
the ascending part of the stress-strain curve and improved the stability on the descending part of
the curve. PET particles also reduce the slope of the ascending part of the stress-strain curve. In
general, Steel fibers and PET caused the soft failure of the samples so that PET increased the
strain corresponding to the maximum compressive strength, and steel fibers increased the rupture
strain of concrete.

Keywords: Pet, Steel Fibers, RSM, Flexural Strength, Compensive Stress-Strain Curve.
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