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Mean value Standard deviation
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Elastic Modulus (MPa) 24700 1087.23
Poisson’s Ratio 0.18 0.0108
Tensile strength (MPa) 2.8 0.448
Fracture energy (N/m) 100 4.5
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Four point bending test {1000 cases)
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Young’s Poission’s  Tensile strength  Fracture energy Peak load (kN)
modulus (MPa)  ratio (MPa) (N/m) CSDA  NN50- NN100- NN150- NN200-
prediction  prediction prediction prediction

23266 0.159 2.98 56.85 117.77 11482 11524 115.33 115.83
24603 0.177 2.89 59.54 12032 12148 12133 121.38 120.69
23845 0.167 3.81 6347 130.37 13175 129.70 130.29 131.41
24238 0.172 2.55 64.80 117.15  117.87 118.14 118.04 117.09
26451 0.203 3.28 68.11 13434 137.55 136.97 137.54 13741
24137 0.171 2.80 70.83 124.84 12286 12320 123.25 12337
22400 0.147 2.03 7299 104,53 107.01 107.03 107.20 106.03
20852 0.126 1.56 73.38 90.09  95.07 94.62 95.35 93.74
20779 0.125 2.28 75.15 107.60  104.53 103.83 104.08 103.46
25626 0.191 3.46 77.64 14195 140.61 139.69 140.13 140.69
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Rock foundation
Elastic modulus (MPa) 20000
Poisson’s ratio 0.20
Compressive strength (MPa) 10.0
Tensile strength (MPa) 1.0
Fracture energy (N/m) 100
S sl bl -0 s
Mean value Standard deviation

Concrete

Elastic modulus (MPa) 20000 876.8

Poisson’s ratio 0.20 0.012

Compressive strength (MPa) 10.0

Tensile strength (MPa) 1.0 0.16

Fracture energy (N/m) 100 45

Mass density (Kg/m) 2300
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Young's modulus (MPa)  Poission’s ratio ~ Tensile strength (MPa)  Fracture energy (N/m)  Critical load factor (peak load)
NN-prediction  CSDA  Error (%)

20084 0.20072 0.99553 93.100 750 729 278
19453 0.19213 0.90258 96.994 155 745 138
18884 0.18971 0.79474 100.570 719 730 1.44
21199 0.21998 12994 101.590 §.14 794 252
20661 0.20439 1.0997 109.960 6.80 697 242
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Training/testing set (h) Training (h) Prediction (h) Total
Sequential (h) Sequential (years)
NN-MCS 1.44E+03 2.64E-03 2.15EH00 1L 4E+03 1L6TE-01
Brute force MCS - - - LME+10° 1.6TE+06"

* Estimated.
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