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Table S1. ANOVA for Quadratic model for CBR. 

Source Sum of Squares Degree of Freedom Mean Square F-value p-value  
Model 5427.98 9 603.11 33444.15 < 0.0001 significant 

A-Fiber Length 56.62 1 56.62 3139.92 < 0.0001  
B-Fiber Dosage 165.64 1 165.64 9185.38 < 0.0001  
C-Curing Time 5084.03 1 5084.03 2.819×105 < 0.0001  

AB 1.44 1 1.44 79.85 < 0.0001  
AC 14.44 1 14.44 800.74 < 0.0001  
BC 36.00 1 36.00 1996.31 < 0.0001  
C² 50.17 1 50.17 2782.12 < 0.0001  

Residual 1.73 96 0.0180    
Lack of Fit 1.73 5 0.3462    
Pure Error 0.0000 91 0.0000    
Cor Total 5429.71 105     

R² 0.9997  Adjusted R² 0.9997   

Predicted R² 0.9996  Adeq Precision 510.0302 
   

Standard Deviation 0.1343 
  Coefficient of Variance % 0.6778 

   

Mean 19.81 
 

     

Factor coded. 
The Sum of squares is Type III–Partial. 
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Table S2. ANOVA for Quadratic model for UCS. 

Source Sum of Squares 
Degree of 
Freedom Mean Square F-value p-value  

Model 7.313×106 9 8.126×105 50.36 < 0.0001 significant 
A-Fiber Length 1.950×106 1 1.950×106 120.82 < 0.0001  

B-Fiber Dosage 35607.83 1 35607.83 2.21 0.1407  

C-Curing Time 1.754×106 1 1.754×106 108.68 < 0.0001  

AB 2.296×106 1 2.296×106 142.30 < 0.0001  

AC 4.151×105 1 4.151×105 25.72 < 0.0001  

BC 4.586×105 1 4.586×105 28.42 < 0.0001  

A² 53866.53 1 53866.53 3.34 0.0708  

B² 1.283×105 1 1.283×105 7.95 0.0058  

C² 4.045×105 1 4.045×105 25.07 < 0.0001  

Residual 1.549×106 96 16135.73    

Lack of Fit 1.535×106 5 3.071×105 2057.92 < 0.0001 significant 
Pure Error 13579.37 91 149.22    

Cor Total 8.862×106 105     

R² 0.8252  Adjusted R² 0.8088   
Predicted R² 0.7881  Adeq Precision 30.0369   

Standard Devia-
tion  127.03  

Coefficient of Vari-
ance % 5.25   

Mean 2420.96      
Factor coding is Coded. 
Sum of squares is Type III-Partial. 

Table S3. ANOVA for Quadratic model for HC. 

Source Sum of Squares 
Degree of Free-

dom Mean Square F-value p-value  

Model 2.169×10-9 9 2.410×10-10 99.82 < 0.0001 significant 
A-Fiber Length 3.896×10-10 1 3.896×10-10 161.34 < 0.0001  
B-Fiber Dosage 4.793×10-10 1 4.793×10-10 198.51 < 0.0001  
C-Curing Time 4.411×10-10 1 4.411×10-10 182.69 < 0.0001  

AB 2.116×10-10 1 2.116×10-10 87.62 < 0.0001  
AC 2.100×10-10 1 2.100×10-10 86.96 < 0.0001  
BC 1.460×10-10 1 1.460×10-10 60.49 < 0.0001  
A² 1.079×10-12 1 1.079×10-12 0.4471 0.5053  
B² 8.712×10-11 1 8.712×10-11 36.08 < 0.0001  
C² 6.238×10-11 1 6.238×10-11 25.83 < 0.0001  

Residual 2.318×10-10 96 2.415×10-12    
Lack of Fit 2.218×10-10 5 4.436×10-11 403.08 < 0.0001 significant 
Pure Error 1.001×10-11 91 1.100×10-13    
Corr. Total 2.401×10-9 105     

R² 0.9035  Adjusted R² 0.8944   
Predicted R² 0.8820  Adeq Precision 39.2676   

Standard Deviation  
1.554×10-6 

  Coefficient of Variance % 
54.78 

   

Mean 
2.836×10-6 

      

Factor coding is Coded. 
Sum of squares is Type III-Partial. 
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Table S4. Optimized Results of CBR. 

Fiber Length Fiber Dosage Curing Time CBR %  RSM CBR(%) Desirability 
6 0.6 14 29.7 29.238 1 

6.484 0.28 11.135 21.36 21.759 1 
6.588 0.531 9.278 21.44 21.539 1 
6.635 0.399 5.253 15.65 15.876 1 
6.715 0.528 9.752 22.52 22.201 1 
6.799 0.522 8.184 20.26 20.098 1 
6.922 0.537 2.89 14.64 14.492 1 
7.147 0.533 8.808 21.05 21.108 1 
7.61 0.499 9.805 22.77 22.334 1 
7.853 0.448 4.473 15.39 15.712 1 
8.918 0.325 3.978 14.58 14.859 1 
8.967 0.436 12.441 26.65 26.22 1 
9.088 0.298 13.274 26.13 26.245 1 
9.22 0.553 9.43 22.32 22.787 1 
9.367 0.514 8.293 20.69 20.972 1 
9.487 0.206 5.344 15.13 15.668 1 
9.545 0.585 2.666 14.86 14.959 1 
9.618 0.542 8.143 21.24 21.051 1 
9.807 0.516 11.813 26.25 26.301 1 

10.759 0.21 11.155 23.38 23.052 1 
10.918 0.217 4.506 15.49 15.376 1 
11.149 0.512 13.237 29.43 29.186 1 
11.163 0.517 9.74 23.76 23.617 1 
11.293 0.397 13.768 29.11 29.073 1 
11.361 0.272 3.73 15.18 15.036 1 
11.647 0.454 2.701 14.92 14.864 1 
11.713 0.532 7.75 21.16 21.071 1 
11.752 0.356 10.366 23.71 23.524 1 
11.862 0.299 10.756 23.59 23.689 1 
11.897 0.263 10.284 22.45 22.752 1 
11.951 0.219 4.216 15.32 15.421 1 

Table S5. Optimized Results of UCS. 

Fiber Length Fiber Dosage Curing Time UCS (kPa) RSM UCS (kPa) Desirability 
11.714 0.335 159.746 2655.566 2655.579 1 
6.764 0.584 86.915 2321.274 2321.277 1 
11.069 0.276 293.566 2743.815 2743.857 1 
11.894 0.391 343.168 2600.328 2600.385 1 
7.25 0.587 234.906 2548.533 2548.56 1 

6.119 0.52 187.441 2443.413 2443.43 1 
7.348 0.264 273.374 2437.136 2437.172 1 
11.53 0.573 146.623 2497.893 2497.904 1 
6.57 0.37 220.629 2351.381 2351.405 1 

9.464 0.386 242.227 2498.651 2498.68 1 
9.647 0.491 254.949 2486.348 2486.38 1 
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Table S6. Optimized Results of HC. 

Fiber Length Fiber Dosage Curing Time HC (cm/sec) RSM HC (cm/sec) Desirability 
11.4606 0.437 22.467 3.15×10-6 -3.22735×10-6 1 
6.487 0.574 23.112 1.06×10-6 -1.56453×10-6 1 
9.568 0.558 7.240 6.45×10-6 6.76421×10-6 1 
9.645 0.264 25.496 4.11×10-6 -4.00331×10-6 1 
7.389 0.540 16.642 1.21×10-6 -1.03548×10-6 1 
6.215 0.497 23.464 2.78×10-6 -2.92273×10-6 1 
6.000 0.350 21.194 3.54×10-6 -3.71809×10-6 1 
10.455 0.491 14.569 5.26×10-6 5.17104×10-7 1 
8.339 0.528 10.255 2.81×10-6 2.17776×10-6 1 
11.744 0.351 23.715 4.75×10-6 -4.82792×10-6 1 
10.402 0.447 19.116 2.39×10-6 -2.40957×10-6 1 

 


