
Additional Information 

1. AdaBoost  

from sklearn.ensemble import AdaBoostRegressor 

# Importing the datasamples 

WM=pd.read_csv('STS.csv') 

WM.head() 

X=WM.iloc[:,:-1].values 

y=WM.iloc[:,-1].values 

# Splitting into train set and test set 

from sklearn.model_selection import train_test_split 

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size = 0.3, random_state = 0 ) 

2. Random Forest 

from sklearn.ensemble import BaggingRegressor,RandomForestRegressor 

# Importing the datasamples 

WM=pd.read_csv('STS.csv') 

WM.head() 

X=WM.iloc[:,:-1].values 

y=WM.iloc[:,-1].values 

from sklearn.model_selection import train_test_split 

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size = 0.30, random_state = 0 ) 



3. SVM 

from sklearn.svm import SVM 

# Importing the datasamples 

WM=pd.read_csv('STS.csv') 

WM.head() 

X=WM.iloc[:,:-1].values 

y=WM.iloc[:,-1].values 

# Splitting into train set and test set 

from sklearn.model_selection import train_test_split 

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size = 0.30, random_state = 0 ) 

4. Bagging  

from sklearn.ensemble import BaggingRegressor 

# Importing the datasamples 

WM=pd.read_csv('STS.csv') 

WM.head() 

X=WM.iloc[:,:-1].values 

y=WM.iloc[:,-1].values 

# Splitting into train set and test set 

from sklearn.model_selection import train_test_split 

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size = 0.30, random_state = 0 ) 



5. Dataset 

Table S1. Database for recycled aggregate concrete. 

Ref. 
Water 
(kg/m3) 

Cement 
(kg/m3) 

Sand 
(kg/m3) 

NCA 
(kg/m3) 

RCA 
(kg/m3) 

SP 
(kg/m3) 

Dmax_RCA 
(mm) 

ρRCA 
(kg/m3) 

WRCA 
(%) 

STS 
(MPa) 

[1] 

207.6 400 662 863 153 0 20 2410 5.8 3.7 

207.6 400 662 697 298 0 20 2410 5.8 3.6 

207.6 400 662 383 573 0 20 2410 5.8 3.4 

207.6 400 662 0 903 0 20 2410 5.8 3.3 

[2] 

165 300 765 905 267 4.98 25 2430 4.4 3 

165 318 739 608 537 6.042 25 2430 4.4 3.2 

162 325 683 0 1123 6.175 25 2430 4.4 3.2 

[3] 

160.6 380 598 1182 52 4.9 20 2165 6.8  

165.4 380 529 1175 103 4.9 20 2165 6.8  

170.2 380 460 1168 154 4.9 20 2165 6.8 3.7 

175.6 380 327 1162 254 4.9 20 2165 6.8  

180.9 380 0 1162 509 4.9 20 2165 6.8 3 

[4] 

180 400 708 886 215 0 20 2570 3.5 3.2 

180 400 708 554 538 0 20 2570 3.5 3 

180 400 708 0 1075 0 20 2570 3.5 2.8 

225 410 642 840 204 0 20 2570 3.5 3.2 

225 410 642 524 506 0 20 2570 3.5 3.2 

225 410 642 0 1017 0 20 2570 3.5 3.1 

[5] 

225 410 642 840 204 0 20 2580 3.5 3.6 

225 410 642 524 506 0 20 2580 3.5 3.4 

225 410 642 0 1017 0 20 2580 3.5 3.3 



205 410 662 865 210 0 20 2580 3.5 3.6 

205 410 662 541 525 0 20 2580 3.5 3.6 

205 410 662 0 1049 0 20 2580 3.5 3.4 

180 400 708 886 215 5.6 20 2580 3.5 3.7 

180 400 708 554 538 5.6 20 2580 3.5 3.7 

180 400 708 0 1075 5.6 20 2580 3.5 3.5 

160 400 729 912 221 7.8 20 2580 3.5 4.1 

160 400 729 570 554 7.8 20 2580 3.5 4 

160 400 729 0 1107 7.8 20 2580 3.5 3.8 

[6] 

175 350 730 711 297 1.68 25 2530 1.9 4.2 

175 350 730 508 494 1.68 25 2530 1.9 4 

175 350 730 0 989 1.68 25 2530 1.9 3.8 

175 350 730 711 282 1.68 25   3.6 

175 350 730 508 469 1.68 25 2400 6.2 3.4 

175 350 730 0 938 1.68 25 2400 6.2 3.2 

[7] 

186 372 617.65 772.67 515.55 0 20 2400  2.8 

186 372 617.65 515.11 772.67 0 20 2400  2.7 

186 372 617.65 257.56 1030.22 0 20 2400  2.2⁄ 

186 372 494.12 128.78 123.53 0 20 2630  2.6 

186 372 370.59 128.78 247.06 0 20 2630  2.5 

186 372 247.06 128.78 370.59 0 20 2630  2.3 

186 372 123.53 128.78 494.12 0 20 2630  2.0 

[8] 

200 270 750 675 200 1.08 19 2440 5.8 1.9 

210 270 750 450 400 1.35 19 2440 5.8 1.9 

220 270 750 225 600 1.62 19 2440 5.8 1.4 



165 370 865 760 230 1.48 19 2440 5.8 3.1 

165 370 865 505 455 1.85 19 2440 5.8 3.1 

165 370 865 250 680 2.59 19 2440 5.8 2.9 

[9] 

178.5 275 938.05 723.07 180.77 1.925 16 2400 5 2.4 

178.5 275 962.73 423.77 423.77 1.925 16 2400 5 2.5 

178.5 275 1005.18 0 756.46 1.925 16 2400 5 2.6 

190 380 794.31 750.04 187.57 2.66 16 2400 5 3.1 

190 380 811.37 443.71 443.71 2.66 16 2400 5 2.9 

190 380 838.29 0 807.97 2.66 16 2400 5 2.9 

[10] 

172.43 401 574 911 303 0.2005 20 2661 1.9 2.3 

172.43 401 574 585 585 0.70175 20 2602 2.6 2.1 

172.43 401 574 0 1119 0.90225 20 2510 3.9 2 

[11] 

150 250 762 858 286 4.375 19   2.2 

150 250 753 564 564 4.375 19   1.8 

150 250 743 279 836 4.375 19   1.4 

150 250 734 0 1100 4.375 19   1.2 

180 400 685 770 257 3 19   3.1 

180 400 676 507 507 3 19   2.7 

180 400 667 250 751 3 19   2.5 

180 400 659 0 988 3 19   2.1 

[12] 

193 350 661 1061 57 0 12 2010 10.9 2.9 

194 350 515 1061 170 0 12 2010 10.9 2.7 

196 350 368 1061 283 0 12 2010 10.9 2.6 

199 158 0 1061 566 0 12 2010 10.9 2.5 

158 350 693 1111 59 3.5 12 2010 10.9 3.4 



163 350 536 1105 177 3.5 12 2010 10.9 3.3 

168 350 381 1100 294 3.5 12 2010 10.9 3.1 

178 350 0 1089 582 3.5 12 2010 10.9 3 

137 350 713 1143 61 3.5 12 2010 10.9 4.2 

139 350 555 1143 183 3.5 12 2010 10.9 4.5 

143 350 395 1138 304 3.5 12 2010 10.9 3.7 

150 350 0 1132 605 3.5 12 2010 10.9 3.4 

[13] 

180 281 802 0 970 0 10 2360 4.7 3.5 

170 293 648 0 919 0 10 2280 6.2 3.1 

165 337 841 0 879 0 10 2220 7.8 3.3 

190 463 621 0 970 0 10 2360 4.7 3.8 

190 500 621 0 919 3.24 10 2280 6.2 3.7 

180 600 567 0 879 5.04 10 2220 7.8 3.7 

220 537 693 782 138 0 20 2330 4.4  

[14] 

179 275 878 735 184 0 20 2320 5.3 2.8 

179 275 849 455 455 0 20 2320 5.3 3.1 

179 275 868 0 830 0 20 2320 5.3 2.4 

190 380 744 757 189 0 20 2320 5.3 3.5 

190 380 710 471 471 0 20 2320 5.3 2.7 

190 380 715 0 874 0 20 2320 5.3 3.7 

179 275 961 740 185 0 20 2320 5.3 2.5 

179 275 978 408 408 0 20 2320 5.3 2.5 

179 275 1010 0 640 0 20 2320 5.3 2.3 

190 380 813 767 192 0 20 2320 5.3 2.8 

190 380 822 426 427 0 20 2320 5.3 2.6 



190 380 836 0 683 0 20 2320 5.3 2.3 

179 325 799 839 210 0 20 2320 5.3 2.8 

179 325 831 490 490 0 20 2320 5.3 2.7 

179 325 825 0 923 0 20 2320 5.3 2.3 

173 385 698 892 223 0 20 2320 5.3 3.1 

173 385 742 515 515 0 20 2320 5.3 3.9 

173 385 746 0 963 0 20 2320 5.3 2.4 

[15] 

159.8 340 556 1020 238 0 20 2336 3.6  

159.8 340 556 638 596 0 20 2315 3.6  

159.8 340 556 319 894 0 20 2295 3.6  

[16] 

137.1 380 927 869.2 202 0 10 2470 3.7 5.7 

146.5 380 927 543.2 505.1 0 10 2470 3.7 5. 

162.3 380 927 0 1010.2 0 10 2470 3.7 5.1 

138.2 380 927 869.2 195 0 10 2390 4.9 6.3 

149.8 380 927 543.2 487.5 0 10 2390 4.9 5.1 

170.4 380 927 0 975.1 0 10 2390 4.9 5.9 

139.7 380 927 869.2 187.8 0 10 2300 5.9 5.3 

153.1 380 927 543.4 469.4 0 10 2300 5.9 6.2 

175 380 927 0 938.8 0 10 2300 5.9 4.2 

[17] 

205 300 697 0 1075 0 20 2450 3.1 2.5 

205 300 697 0 1027 0 20 2370 7.1 2.4 

205 300 697 0 1027 0 20 2360 7.8 1.9 

180 350 706 0 1089 0 20 2450 3.1 3.4 

180 350 706 0 1041 0 20 2370 7.1 2.6 

180 350 706 0 1041 0 20 2360 7.8 2.6 



185 425 696 0 1028 0 20 2450 3.1 3.9 

185 425 696 0 982 0 20 2370 7.1 3.7 

185 425 696 0 982 0 20 2360 7.8 3.4 

165 485 685 0 1039 0 20 2450 3.1 4.7 

165 485 685 0 979 0 20 2370 7.1 4.1 

165 485 685 0 982 0 20 2360 7.8 4.2 

[18] 

178.3 358 730.4 783.6 299.3 0.3 19 2570 2.7 3.9 

178.3 358 730.4 458.3 598.4 0.3 19 2570 2.7 3.9 

178.3 358 730.4 0 1020 0.3 19 2570 2.7 3.3 

[19] 

214.2 210 929 0 966 0 22 2451 7.8 2 

196 280 866 0 940 0 22 2387 6.9 2.9 

161 350 858 0 974 3.5 22 2362 4.2 4.6 

212.1 210 932 0 970 0 22 2456 7.5 2 

193.2 280 870 0 970 0 22 2455 6.4 2.9 

157.5 350 858 0 1029 3.5 22 2496 4.2 4.8 

207.9 210 938 0 953 0 22 2401 7.6 2.1 

187.6 280 877 0 988 0 22 2484 5.4 3 

150.5 350 868 0 982 3.5 22 2363 3.6 4.9 

205.8 210 943 0 977 0 22 2447 6.9 2.2 

190.4 280 873 0 962 0 22 2458 5.8 3 

157.5 350 858 0 1016 3.5 22 2464 3.9 5.0 

[20] 

179 275 878 735 184 0 19 2320 5.3 4.1 

179 275 849 455 455 0 19 2320 5.3 4.7 

179 275 868 0 830 0 19 2320 5.3 4.9 

190 380 714 757 189 0 19 2320 5.3 4.7 



190 380 710 471 471 0 19 2320 5.3 4.8 

190 380 715 0 874 0 19 2320 5.3 5.0 

179 275 961 740 185 0 19 2320 5.3 2.5 

179 275 978 408 408 0 19 2320 5.3 2.4 

179 275 1010 0 640 0 19 2320 5.3 2.3 

190 380 813 767 192 0 19 2320 5.3 3.2 

190 380 822 426 427 0 19 2320 5.3 2.7 

190 380 836 0 683 0 19 2320 5.3 2.4 

179 325 799 839 210 0 19 2320 5.3 2.9 

179 325 831 490 490 0 19 2320 5.3 2.6 

179 325 825 0 923 0 19 2320 5.3 2.4 

173 385 698 892 233 0 19 2320 5.3 3.5 

173 385 742 515 515 0 19 2320 5.3 2.9 

173 385 746 0 963 0 19 2320 5.3 2.5 
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6. Randomization tests 

 

 
Figure S1. RF randomization test. 
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