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Aliyu et al. (2019)

Sedimentary
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UCS = 14.3PLV Aladejare (2020) Sedimentary 7
Rocks

UCS = 0.00021xRn **° Yilmaz and Goktan (2019)  Different Rocks 8

UCS = 0.00004 Rn **%* Daoud et al. (2018) Carbonate Rocks 9

UCS=0.007* Rn 3"2.443 Bolla and Paronuzzi (2021) Sedimentary 10
Rocks

UCS=2.56EXP(0.063 Rn) Hebib et al. (2017) Sedimentary 1
Rocks

UCS=0.007*Rn"2.443 Selcuk and Yabalak (2015)  Different Rocks 12

UCS =287.7y—615.90 Mishra and Basu (2013) Sandstone 13

126.40-UCS = 0.05 Vp Mishra and Basu (2013) Sandstone 14

UCS =3.73* Vp A1 Ghafoori et al. (2018) Limestone 15

UCS =9.95 vp @& (2001) Kahraman Sedimentary 16
Rocks

86.36—UCS =0.034p Wen et al. (2018) Limestone 17

UCS =-5.10P + 110.79 Edet (2018) Sandstone 18

UCS =0.025 Vp — 8.619 Azimian (2017) Limestone 19

UCS=6.6Vp*® Uyanik et al. (2019) Sedimentary 20
Rocks

UCS =22.18Vp —30.32 Selcuk and Nar (2016) Different Rocks 21

UCS =0.041Vp —15.40 Abdi & Khanlari (2019) Sandstone 22

UCS = 10 — 5y**7 Aladejare (2020) Sedimentary 53
Rocks

UCS=3.62Rn- 42.57 Abdi & Khanlari (2019) Sandstone 24

UCS=1.151Rn+10.52 Ghobadi et al., (2019) Sandstone 25

UCS =-77.85 + 3.79Rn Moradi et al., 2021 Sandstone 26
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Table 2. Laboratory results on all samples in dry and saturated conditions

Vp Y PLV P ucs RN Statistical
(km/s) (g/cm3) (MPa) (%) (MPa) properties
4.62 2.64 2.57 5.61 60.42 36.07 Average
0.11 0.01 0.14 0.41 3.33 2.00 Standard error
0.94 0.12 1.20 357 29.05 17.39 Standard
deviation
0.89 0.02 1.44 1274 84388 30258 Sample
variance
0.12 (0.54) (0.66) 0.15 (0.59) (0.95) kurtosis
0.81 (0.26) 0.65 0.28 0.74 0.58 skewness
2.90 2.35 0.74 0.04 17.78 10.00 Min
7.14 2.84 5.00 15.00 120.00 70.00 Max
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Vp Y PLV P UCs Rn Statistical
(km/s) (g/cm3) (MPa) (%) (MPa) properties
4.84 2.67 3.01 4.39 70.57 42 Average
0.12 0.02 0.14 0.38 3.50 2.08 Standard

error
0.93 0.12 1.08 2.91 26.69 15.81 Standard
deviation
0.87 0.01 1.16 8.45 712.36 249.85 Sample
variance
(0.27) (0.75) (0.92) (1.36) (0.98) (1.25) kurtosis
0.79 (0.32) 0.55 (0.17) 0.62 0.37 skewness
3.45 2.43 1.62 0.04 38.85 18.00 Min
7.14 2.84 5.00 9.00 120.00 70.00 Max
58 58 58 58 58 58 Number of
samples
plsl al 5 55 e sal g5, AL LT ol =¥ J g
Vp PLV P UCs Rn Statistical
(km/s) (g/cm3) (MPa) (%) (MPa) properties
4,96 2.56 1.29 9.20 30.54 17.83 Average
0.15 0.03 0.06 0.68 1.28 0.74 Standard error
0.63 0.11 0.24 280 541 315 Standard
deviation
0.40 0.01 0.06 8.34 29.23 9.91 Sample variance
(0.73) 0.17) 0.73 0.13 0.41 1.26 kurtosis
0.48 (0.51) (0.41) 1.15 (0.79) (1.09) skewness
2.90 2.35 0.74 6.43 17.78 10.00 Min
5.10 2.72 1.75 15.00 37.42 22.00 Max
18 18 18 18 18 18 Number of

samples
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Vp ¥ 1S50 P ucs RN
Vp 1.00
¥ 0.77 1.00
PLV 0.71 0.71 1.00
P (0.63)  (057)  (0.65) 1.00
ucs 0.72 0.73 0.99 (0.61) 1.00
RN 0.71 0.72 0.98 (0.61) 0.98 1.00
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determine the number of 2*N,+1 3*N, (No + Np)/2  (2*Ny)/3 No = Ni)
neurons
The number of neurons
obtained to be evaluated in the 3.00 3.00 2.50 0.67 2.00

present study

No and Ni are the number of independent variables and the number of
dependent variables, respectively.
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Regression equation

R-sq RMSE MAPE VAF PI

UCS=-0.03+ 0.03Vp + 0.02y + 0.59PLV + 0.40Rn

98.12% 0.09 4.22 9785 1.87

o puiko Wiz (b5 ygaw Sy gy 4 UCS (e cqa (J 30 weulpo A Joua

Term Coef SE Coef T-Value P-Value
Constant -0.0310 0.0154 -2.01 0.049
Vp 0.0289 0.0350 0.83 0.012
% 0.0165 0.0319 0.52 0.05
PLV 0.5916 0.0782 7.57 0.000
Rn 0.3757 0.0757 4.97 0.000

Source DF Adj SS Adj MS F-Value P-Value
Regression 4 22.1876 5.54690 859.78 0.000
Vp 1 0.0044 0.00441 0.68 0.012
Yy 1 0.0017 0.00171 0.27 0.04
PLV 1 0.3693 0.36933 57.25 0.000
Rn 1 0.1591 0.15910 24.66 0.000

0 i Wiz b g 5y gy 4 UCS (pesi gz (Analysis of Variance) il ylg Juloi gl -4 Jguz
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Kolmogorov-Smirnov Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
MLPANN  0.1390 76 0.001 0.898 76 0.000
RFA 0.143 76 0.001 0.903 76 0.000
MLR 0.130 76 0.004 0.918 76 0.000
ANFIS 0.148 76 0.000 0.895 76 0.000
KNN 0.152 76 0.000 0.904 76 0.000
M1 0.139 76 0.002 0.908 76 0.000
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Null hypothesis

Ho: All medians are equal

Alternative hypothesis

Hi: At least one median is different

Method DF H-Value P-Value
Not adjusted for ties 5 0.05 1.000
Adjusted for ties 5 0.05 1.000
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