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ABSTRACT

Self-compacting concrete (SCC) is a dynamic field in construction
worldwide. This type of concrete encompasses a wide range of mix
designs that possess the necessary fresh and hardened concrete properties
for specific applications. Although strength remains the primary criterion
for the success of SCC, its fresh concrete properties are significantly
broader than those of conventional vibrated concrete. These desirable
properties must be maintained during placement and at the site. SCC is a
preferred option in cases where reinforcement bars are densely arranged.
Moreover, the absence of the need for vibrators significantly reduces
environmental noise pollution. Despite its favorable features, the mix
design and execution of SCC depend on various factors, such as the
gradation of aggregates, the type of additives, and the fillers used.
Considering each of these criteria influences the quality of hardened
concrete and the workability of fresh concrete. This research has been
conducted due to the need for improving accuracy and efficiency in SCC
mix design and reducing the time and cost of physical testing. In this
paper, the strength of SCC has been predicted using laboratory data and
the application of artificial neural networks. The results indicate a high
level of accuracy in the estimates made through soft computing
techniques.
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1 465 85 0.41 910 590 0.97 35.19 [50]
2 247 165 0.45 845 846 0.12 34.6
3 163 245 0.4 851 851 0.2 26.2 [51]
4 161 241 0.35 866 864 0.3 35.8
5 83 468 0.41 624 794 1 14.64
6 165 385 0.34 656 834 1 34.9
7 225 525 0.33 487 620 1.36 34.83
8 275 275 0.34 691 880 1.25 57.9 [52]
9 325 325 0.34 611 777 1.18 50.07
10 385 165 0.31 732 931 1.25 77.08
11 350 150 0.36 707 901 0.795 71.62
12 495 55 0.29 756 962 15 86.41
13 215 215 0.38 925 905 0.15 20.4 [53]
14 350 150 0.35 900 600 1 37.18 [54]
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Inputs Target
No. Cement Fly ash Water/powder Sand Coarse Agg. SP Strength | Ref.
(kg/m3) (kg/m3) (kg/m3) (kg/m3) (%) (MPa)
16 480 96 0.38 819 699 0.94 53 [56]
17 350 162 0.406 768 840 0.18 51.7
18 349 162 0.389 779 852 0.29 59.9
19 350 133 0.38 815 883 0.338 55.3
20 350 111 0.39 831 900 0.32 61
21 250 257 0.38 787 853 0.226 51.5
22 427 115 0.359 779 844 0.257 59.4
23 348 224 0.305 783 848 0.9 58.6 [57]
24 350 90 0.388 852 923 0.3 46.5
25 327 173 0.35 902 803 0.41 61.6
26 380 145 0.35 788 854 0.205 73.5
27 350 186 0.33 786 851 0.22 70.4
28 380 145 0.35 988 659 0.277 65.5
29 380 192 0.349 931 621 0.21 67.8
30 275 250 0.35 775 840 0.199 54.5
31 399 100 0.35 814 882 0.146 55
32 344 147 0.35 814 881 0.116 48.75 (58]
33 437 80 0.34 743 924 0.43 69.7 [59]
34 375 125 0.35 938 673 0.7 60.8
35 300 200 0.35 923 663 0.7 54.69 | [60]
36 225 275 0.35 908 652 0.7 41.42
37 290 290 0.38 975 650 0.45 37.97 | [61]
38 250 275 0.34 842 772 0.23 39.62
39 333 215 0.33 835 766 0.24 50.24
40 417 153 0.32 828 759 0.306 61.82 | [62]
41 500 101 0.32 820 753 0.377 70.93
42 583 50 0.31 813 745 0.455 81.25
43 420 80 0.33 785 860 0.299 56 [63]
44 477 53 0.45 768 668 0.087 32.19 | [64]
45 350 150 0.38 830 876 0.827 21.6
46 300 200 0.4 845 860 0.818 26.5 [65]
47 250 250 0.42 856 856 0.781 31.25
48 270 180 0.44 801 842 0.27 60.3 [66]
49 180 270 0.44 788 829 0.28 425
50 440 110 0.32 714 917 0.69 69.8
51 330 220 0.32 700 899 0.69 60.9 [67]
52 220 330 0.32 686 881 0.62 475
53 165 385 0.58 735 865 0.836 37.92
54 275 275 0.37 796 937 0.74 63.32 | [68]
55 385 165 0.29 821 966 0.84 89.1
56 220 180 0.39 916 900 0.115 49 [69]
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57 321.75 173.25 0.36 862.45 729.18 0.545 32.26 [70]
58 360 240 0.28 853 698 0.3 63.5 [71]
59 380 20 0.38 1180 578 0.398 40.4 [72]
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