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ABSTRACT

Restricting resources and maintaining environmental quality has inevitably
required the recycling of materials. Concrete is one of the most attractive
building materials for recycling. The waste concrete can be crushed again, used
as aggregate in the manufacture of concrete. In this study, for the modeling of
compressive strength of concrete containing recycled aggregate, two formula-
based regression methods named multivariate adaptive regression splines
(MARS) was used. Mixing data from the research background to create suggested
models, 239 laboratory data was compiled to estimate tensile strength of recycled
concrete for parametric investigation. Then, two scenarios based on
volumetric/weighted and ratio variables were defined to determine the best input
parameters for the model using mallow’s technique. Among which a scenario
including volumetric/weighted content, based on three statistical error indices
including correlation coefficient (R), Root mean square error (RMSE) and mean
absolute error (MAE) were selected as the best scenario. In this study, to
determine the best model for estimating the compressive strength of recycled
concrete by means of error statistics, it was determined that the correlation
coefficient (R) in the training stage for MARS 0.973 and 0.903. Also. The RMSE
statistical value for the proposed model MARS this stage was 16.176. In the
testing phase, the MARS method was better than the M5p method. The results of
uncertainty analysis indicated that the proposed method had a predicted mean
error with very little distance in the semester. In addition, among the proposed
smart methods, the MARS base on volumetric/weighted content approach was
chosen for parametric analysis.
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BF1 = max(0, x2 -485)

BF2 = max(0,485 -x2)

BF3 = max(0, x1 -213.2)

BF4 = max(0,213.2 -x1)

BF5 = max(0,187.51 -x5)

BF6 = max(0, x3 -720)

BF7 = max(0,720 -x3)

BF8 = max(0, x3 -690)

BF9 = max(0,690 -x3) * max(0, x1 -180)
BF10 = max(0,690 -x3) * max(0,180 -x1)
BF11 = max(0, x5 -187.51) * max(0,28 -x7)
BF12 = BF7 * max(0, x1 -191.55)

BF13 = BF7 * max(0,191.55 -x1)

BF14 = max(0,1.38 -x6) * max(0, x3 -765.1
BF15 = max(0,1.38 -x6) * max(0,765.1 -x3)
BF16 = BF8 * max(0, x1 -220)

BF17 = max(0, x7 -28)

BF18 = max(0,28 -x7)

BF19 = max(0, x5 -187.51) * max(0, x3 -72
BF20 = max(0, x5 -187.51) * max(0, x2 -40
BF21 = BF4 * max(0,706 -x3)

BF22 = BF4 * max(0, x3 -697)

BF23 = BF4 * max(0,697 -x3)

BF24 = BF8 * max(0, x5 -216)

BF1 = max(0,0.5493 -x1)

BF2 = max(0, x2 -0.06)

BF3 = max(0, x3 -0.00012469)

BF4 = max(0, x3 -0.00083799)

BF5 = max(0,0.00083799 -x3)

BF6 = max(0,0.55 -x1)

BF7 = max(0,0.51887 -x1)

BF8 = BF2 * max(0, x4 -28)

BF9 = BF2 * max (0,28 -x4)

BF10 = max(0, x1 -0.51887) * max(0,90
BF11 = max(0,0.06 -x2) * max(0,0.43 -
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TS =—-0.374 + 0.006 x BF1 —0.008 * BF2 — 0.057 * BF3 + 0.005 * BF4 + 0.0007 * BF5 —
0.1881 x BF6 + 0.072 % BF7 + 0.162 x BF8 — 0.003 * BF9 — 0.0078 x BF10 — 1.7215e — 05 *
BF11 +0.002 * BF12 + 0.0011 * BF13 + 0.02 x BF14 + 0.006 * BF15 + 0.0016 * BF16 +
0.0035 * BF17 —0.017403 * BF18 + 3.2732e — 05 * BF19 — 4.909e — 06 * BF20 + 0.004 *
BF21 + 0.0002 * BF22 — 0.0056305 * BF23 — 2.3418e — 05 * BF24 \Y)

25 Gille 99 05lod g ylw & azgi b oad bl Slald o ol (L R (BAS Zuaglie (sl oud A Lo alad
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TS = —8984 + 1931« BF1 —0.926 * BF2 + 175 % BF3 — 17553 x BF4 + 15602 *
BF5 —1892.6 *x BF6 — 32.819 * BF7 + 0.0064 x BF8 — 0.0484 * BF9 — 0.138 * BF10 +

96.325* BF11  (\Y)
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