
Table1. Test Data for Materials
	S. NO
	Material
	Property
	Value

	1.	
	Cement conforming to IS: IS:279-2015
	Ordinary Portland Cement (OPC).
	43 grade 

	2.	
	
	Specific Gravity                                         
	3.15

	3.	
	
	Fineness of Cement by sieving                   
	10%

	4.	
	
	Normal Consistency                                   
	25-30%

	5.	
	
	Initial Setting time                                      
	30 minutes

	6.	
	
	Final Setting time                                       
	600 minutes

	7.	
	
	 7 days compressive strength  
	33 N/mm²        

	8.	
	
	28 days compressive strength                    
	43N/mm²

	9.	
	Natural River Sand  as a Fine Aggregate(These values are below the maximum permissible values specified by IS-383)
	Grading of Sand 
	- Zone I 

	10.	
	
	Specific Gravity
	2.57

	11.	
	
	Density (compacted)
	1791 kg/m³

	12.	
	
	Water Absorption
	2.26 %

	13.	
	
	Fineness Modulus
	2.75

	14.	
	
	Fines
	6 %

	15.	
	Locally available crushed siliceous stone as a Coarse Aggregate (These values are below the maximum permissible values specified by IS-383)
	Specific Gravity
	2.85

	16.	
	
	Density
	1691 kg/m³

	17.	
	
	Water Absorption
	0.90 %

	18.	
	
	Flakiness Index
	20%

	19.	
	
	Elongation Index
	20%

	20.	
	
	Crushing Value
	21.33 %

	21.	
	
	Impact Value
	15.40 %

	22.	
	
	Fineness Modulus
	6.65

	23.	
	Super plasticizer as per IS 9103- 1999
	Appearance
	Light brown colour

	24.	
	
	Specific gravity
	1.12 ± 0.01

	25.	
	
	pH
	Minimum 6

	26.	
	
	Chloride ion content
	0.2%

	27.	
	Water
	miming and curing of concrete
	Potable water



Table 2: Mix Design Proportions and Water-Cement Ratios
	Mix Proportions
	1:3:6
	1:2:4
	1:1.5:3
	1:1:2
	1:0.75:1.5
	1:0.5:1
	1:0.25:0.5

	Water-Cement Ratio (w/c)
	0.55
	0.55
	0.5
	0.5
	0.45
	0.45
	0.45

	Cement Content
	-
	-
	-
	300 kg
	320 kg
	340 kg
	340 kg

	Mix Grade
	M10
	M15
	M20
	M25
	M30
	M35
	M40



Table 3: Quantity of Materials for Different Concrete Grades
	Grade
	M10, M15, M20, M25
	M30
	M35
	M40

	Cement (kg)
	280
	290
	430
	430

	Fly Ash (kg)
	270
	270
	110
	110

	Fine Aggregate (kg)
	799
	836
	814
	814

	Coarse Aggregate (kg)
	834
	858
	814
	814

	Water (kg)
	182
	166
	172
	172

	Super Plasticizer (kg)
	3.3
	4.48
	3.48
	3.48




Table 4:- Training and testing parameters of Linear and Nonlinear Models 
	S.No 
	Linear and non-linear Model
	SSE
	R-square
	DFE
	Adj R-sq
	RMSE
	Goodness of Validation


	
	
	
	
	
	
	
	SSE
	RMSE

	1.	
	Polynomial Curve Fit (poly1)
f(x) = p1*x + p2
Value      Lower      Upper
p1    1.0938     1.0692     1.1184
p2    -0.0146    -0.0262    -0.0031

	0.51
	0.96
	236
	0.97
	0.05
	0.29
	0.05

	2.	
	Polynomial Curve Fit (poly2)
f(x) = p1*x^2 + p2*x + p3
            Value      Lower      Upper
p1    -0.1570    -0.2576    -0.0564
p2    1.2334     1.1407     1.3261
p3    -0.0362    -0.0541    -0.0183

	0.49
	0.97
	235
	0.97
	0.04
	0.27
	0.04

	3.	
	Polynomial Curve Fit (poly3)
f(x) = p1*x^3 + p2*x^2 + p3*x + p4
           Value      Lower      Upper
p1    -0.5215    -0.9156    -0.1273
p2    0.5555     0.0079     1.1032
p3    0.9708     0.7521     1.1894
p4    -0.0141    -0.0384    0.0101

	0.48
	0.97
	234
	0.97
	0.0453
	0.262
	0.0469

	4.	
	Polynomial Curve Fit (poly4)
f(x) = p1*x^4 + p2*x^3 + p3*x^2 + p4*x + p5
           Value      Lower     Upper
p1    -0.6880    -2.1755    0.7996
p2    0.7791     -2.0606    3.6189
p3    -0.2400    -2.0453    1.5653
p4    1.1426     0.7115     1.5737
p5    -0.0234    -0.0548    0.0081

	0.478
	0.972
	233
	0.971
	0.0453
	0.260
	0.0468

	5.	
	Polynomial Curve Fit (poly5)
f(x) = p1*x^5 + p2*x^4 + p3*x^3 + p4*x^2 + p5*x + p6

           Value      Lower       Upper
p1    -4.1475    -9.7700     1.4750
p2    9.3277     -4.3308     22.9861
p3    -7.8367    -19.8553    4.1820
p4    2.9123     -1.7251     7.5498
p5    0.6906     -0.0580     1.4392
p6    -0.0065    -0.0453     0.0323

	0.474
	0.973
	232
	0.972
	0.0452
	0.2535
	0.0462

	6.	
	Polynomial Curve Fit (poly6)
f(x) = p1*x^6 + p2*x^5 + p3*x^4 + p4*x^3 + p5*x^2 + p6*x + p7

            Value       Lower       Upper
p1    -7.2727     -30.2097    15.6643
p2    17.2977     -50.5711    85.1666
p3    -14.6497    -91.4973    62.1980
p4    4.7988      -36.8290    46.4266
p5    -0.2454     -11.2338    10.7430
p6    1.0167      -0.2560     2.2895
p7    -0.0155     -0.0636     0.0326

	0.473
	0.972
	231
	0.972
	0.0453
	0.2538
	0.0462

	7.	
	Polynomial Curve Fit (poly7)
f(x) = p1*x^7 + p2*x^6 + p3*x^5 + p4*x^4 + p5*x^3 + p6*x^2 + p7*x + p8
              Value        Lower       Upper
p1    -82.7149     -173.9461    8.5163
p2    276.2005     -37.2913     589.6923
p3    -367.1013    -796.4254    62.2228
p4    247.4802     -51.5849     546.5453
p5    -89.5102     -201.4773    22.4568
p6    16.8570      -4.9475      38.6614
p7    -0.3169      -2.2581      1.6244
p8    0.0131       -0.0442      0.0705

	0.467
	0.973
	230
	0.972
	0.045
	0.2494
	0.0458

	8.	
	Polynomial Curve Fit (poly8)
f(x) = p1*x^8 + p2*x^7 + p3*x^6 + p4*x^5 + p5*x^4 + p6*x^3 + p7*x^2 + p8*x + p9

            Value         Lower         Upper
p1    91.8999      -256.8712      440.6710
p2    -443.8682    -1.8175e+03    929.7940
p3    855.8697     -1.3663e+03    3.0781e+03
p4    -856.0839    -2.7610e+03    1.0488e+03
p5    479.7070     -451.1358      1.4105e+03
p6    -151.1918    -410.7582      108.3746
p7    25.3929      -13.6763       64.4621
p8    -0.8356      -3.6024        1.9313
p9    0.0220       -0.0446        0.0886

	0.466
	0.973
	229
	0.972
	0.0451
	0.2522
	0.0460

	9.	
	Exponential Curve Fit (exp1)
f(x) = a*exp(b*x)
       Value     Lower     Upper
a    0.1649    0.1530    0.1769
b    2.0830    1.9768    2.1892

	1.943
	0.887
	236
	0.886
	0.0907
	1.0801
	0.0953

	10.	
	Exponential Curve Fit (exp2)
f(x) = a*exp(b*x) + c*exp(d*x)

             Value            Lower              Upper
a    1.8421e+03     -1.7316e+10    1.7316e+10
b    -0.1353        -3.1377e+03    3.1375e+03
c    -1.8421e+03    -1.7316e+10    1.7316e+10
d    -0.1360        -3.1386e+03    3.1383e+03

	0.495
	0.971
	234
	0.971
	0.0460
	0.2713
	0.0478

	11.	
	Gaussian Curve Fit (gauss1)
f(x) = a1*exp(-((x-b1)/c1)^2)

Value     Lower     Upper
a1    0.8976    0.8679    0.9272
b1    0.9171    0.8797    0.9544
c1    0.5821    0.5512    0.6129

	0.650
	0.962
	235
	0.962
	0.0526
	0.3638
	0.0553

	12.	
	Gaussian Curve Fit (gauss2)
f(x) = a1*exp(-((x-b1)/c1)^2) + a2*exp(-((x-b2)/c2)^2)

Value      Lower     Upper
a1    0.9352    0.8709     0.9995
b1    0.9527    0.8958     1.0096
c1    0.4482    0.0891     0.8073
a2    0.2323    -0.2630    0.7276
b2    0.4063    0.2419     0.5707
c2    0.2759    0.1236     0.4282

	0.502
	0.971
	232
	0.970
	0.0465
	0.2710
	0.0477

	13.	
	Sum of Sine Curve Fit (sin1)
f(x) = a1*sin(b1*x+c1)

         Value      Lower      Upper
a1    1.3982     1.0656     1.7307
b1    0.8454     0.6100     1.0808
c1    -0.0237    -0.0387    -0.0086

	0.488
	0.972
	235
	0.971
	0.0456
	0.2653
	0.0472

	14.	
	Sum of Sine Curve Fit (sin5)
f(x) = a1*sin(b1*x+c1) + a2*sin(b2*x+c2) + a3*sin(b3*x+c3) + a4*sin(b4*x+c4) + a5*sin(b5*x+c5)

              Value         Lower         Upper
a1    0.9743      -339.2205      341.1690
b1    2.9302      -598.4242      604.2845
c1    -0.3816     -158.6463      157.8832
a2    3.5489      -1.0216e+06    1.0216e+06
b2    6.5538      -2.4789e+04    2.4803e+04
c2    1.5104      -9.8327e+03    9.8357e+03
a3    3.2349      -1.0220e+06    1.0220e+06
b3    6.7149      -2.3953e+04    2.3966e+04
c3    4.5879      -9.5674e+03    9.5765e+03
a4    0.0033      -0.0049        0.0115
b4    273.4460    261.6435       285.2486
c4    -4.0128     -9.4024        1.3768
a5    0.0052      -0.0031        0.0136
b5    484.8741    477.9369       491.8113
c5    -3.0198     -6.1605        0.1210

	0.470
	0.973
	223.
	0.971
	0.0459
	0.2607
	0.0468

	15.	
	Sum of Sine Curve Fit (sin8)
f(x) = a1*sin(b1*x+c1) + a2*sin(b2*x+c2) + a3*sin(b3*x+c3) + a4*sin(b4*x+c4) + a5*sin(b5*x+c5) + a6*sin(b6*x+c6) + a7*sin(b7*x+c7) + a8*sin(b8*x+c8)

          Value         Lower         Upper
a1    1.1542      -798.0175      800.3260
b1    3.3282      -818.2804      824.9368
c1    -0.4910     -235.9622      234.9803
a2    4.2823      -7.4091e+05    7.4092e+05
b2    6.3264      -1.9482e+04    1.9495e+04
c2    1.6060      -7.6253e+03    7.6285e+03
a3    3.7675      -7.4174e+05    7.4174e+05
b3    6.5304      -1.8438e+04    1.8451e+04
c3    4.6673      -7.2872e+03    7.2965e+03
a4    0.0045      -0.0047        0.0137
b4    269.7201    261.8513       277.5889
c4    -2.2803     -5.9217        1.3610
a5    0.0061      -0.0026        0.0148
b5    484.3686    478.2597       490.4775
c5    -2.6262     -5.3651        0.1127
a6    0.0099      0.0014         0.0183
b6    394.0583    390.4152       397.7013
c6    2.6594      0.9267         4.3921
a7    0.0061      -0.0024        0.0146
b7    172.2420    166.2443       178.2398
c7    4.6861      1.8588         7.5133
a8    0.0059      -0.0029        0.0147
b8    39.5767     33.0991        46.0544
c8    1.2596      -1.8376        4.3568
	0.450
	0.974
	214
	0.971
	0.0459
	0.2704
	0.0477

	16.	
	Sigmoidal Curve Fit (logistic)
f(x) = a/(1 + exp(-b*(x-c)))

Value     Lower     Upper
a    0.9628    0.9226    1.0029
b    5.6338    5.2401    6.0276
c    0.4482    0.4279    0.4686

	0.62
	0.964
	235.
	0.963
	0.0516
	0.3497
	0.0542

	17.	
	Sigmoidal Curve Fit (gompertz)
f(x) = d + (a-d)*exp(-exp(-b*(x-c)))

Coefficients and 95% Confidence Bounds
Value      Lower     Upper
a    1.4481     1.0946     1.8015
b    1.8374     1.0811     2.5937
c    0.3306     0.2437     0.4175
d    -0.2898    -0.6009    0.0212
	0.482
	0.972
	234.
	0.972
	0.0454
	0.2645
	0.0471


Where				 
F(x)=Compressive strength by DT;X=Compressive strength by NDT; a1 to c8 = Variables based on Linear and non-linear Models




Table 5; Percentage difference between of error in higher orders in the various models.
	S.No
	Models
	SSE (%)
	RSME(%)

	1
	Polynomial Models
	86
	92

	2
	Exponential
	25
	50

	3
	Gaussian
	74
	86

	4
	Sum of Sine
	81
	91

	5
	Sigmoidal  
	75
	86






