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Multivariate Adaptive Regression Splines (MARS) and Extreme Learning
Machine (ELM) integrated with particle swarm optimization algorithm to
investigate the strength behavior of sustainable concrete containing
recycled polyethylene terephthalate-based fine aggregate. The
experimental database consisting 273 records comprising mixture
components at different ages are collected from published papers and
optimal variables are identified using principal component analysis. The
capability and efficiency of proposed model are validated through
standalone MARS and ELM. Performance metrics indicated that proposed
evolutionary formula-based models (MARS-PSO and ELM-PSO with the
(R= 0.902, RMSE=4.836 MPa and RSE=3.5) and (R= 0.900,
RMSE=4.881 MPa and RSE=2.24), respectively) outperformed than
other standalone Al models for CS prediction. Uncertainty analysis of the
standalone and hybridized models is also applied using Monte-carlo
simulation to prove that the hybridized multiscale model has less
uncertainty in the prediction of the compressive strength compared to
those benchmark models. The findings of the present paper presented the
superiority of the model’s development in constructing reasonable and
robustness evolutionary Model for formulation of CS of eco-friendly
concrete containing recycled PET.
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BF1  max(0, CA -1193)

BF2 max(0,1193 - CA)

BF3 BF2 x max(0, FA -759.8)
BF4  max(0, AS -14)

BF5 max (0,14 -AS)

BF6  max(0, FA -881)

BF7  max(0,881 - FA)

BF8  BF1 x max(0, FA -500)
BF9 BF1 x max(0,500 - FA)
BF10  BF2 x max(0, FA -713.3)
BF11  BF6 x max(0,420 -C)
BF12  max(0, W -83.335)

BF13  max(0,83.335 -W)

BF14  max(0,1190 - CA)

BF15  BF7 x max(0, C -383)
BF16 BF7 x max(0,383 -C)
BF17  BF14 x max(0, SP -8.3)

max(0, CA -1193)
max(0,1193 - CA)

BF2 x max(0, FA -759.8)
BF2 x max(0,759.8 - FA)
max(0, AS -14)

max(0,14 -AS)

max(0, FA -881)
max(0,881 - FA)

BF1 x max(0, FA -500)
BF1 x max(0,500 - FA)
BF2 x max(0, FA -713.3)
BF7 x max(0,420 - C)
max(0, W -83.335)
max(0,83.335 -W)
max(0,1190 -CA)

BF8 x max(0, C -383)
BF8 x max(0,383 -C)
BF15 x max(0, SP -8.3)
BF15 x max(0,8.3 -SP)
BF13 x max(0, FA -813.9)
BF13 x max(0,813.9 -FA)
BF15 x max(0, C -379.6)
BF15 x max(0,379.6 - C)
max(0, P -57)

BF8 x max(0, P -5.16)
BF8 x max(0,5.16 -P)
BF2 x max(0, C -450)
BF2 x max(0,450 -C)
BF15 x max(0, FA -777.8)
BF15 x max(0,777.8 -FA)
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