
Table 1: Descriptive statistical data on experimental results.
	Literature
	SiO₂ (%)
	OPC Compressive Strength (MPa)
	WSA (%)
	WAS Compressive Strength (MPa)
	OPC Split Tensile Strength (MPa)
	WSA Split Tensile Strength, (MPa)

	Babar et al. (2022)
	73.95
	32.56
	5
	33.83
	-
	-

	
	
	
	10
	35.10
	-
	-

	
	
	
	15
	31.63
	-
	-

	
	
	
	20
	29.72
	-
	-

	Qudoos et al. (2019)
	65.70
	62.00
	20
	65.00
	5.50
	5.80

	Ahmad et al. (2021)
	39.63
	28.10
	10
	33.20
	3.40
	3.80

	Katman et al. (2022)
	67.34
	27.00
	5
	29.00
	2.90
	3.10

	
	
	
	10
	30.00
	-
	3.20

	
	
	
	15
	30.50
	-
	3.25

	
	
	
	20
	32.50
	-
	3.40

	Amin et al. (2019)
	53.69
	19.50
	15
	19.00
	-
	-

	
	
	
	20
	18.60
	-
	-

	
	
	
	25
	15.30
	-
	-

	
	
	
	30
	10.70
	-
	-

	Khushnood et al. (2014)
	73.95
	65.00
	10
	68.00
	18.50
	19.00

	Memon et al. (2021)
	71.98
	22.00
	5
	27.00
	-
	-

	
	
	
	10
	26.00
	-
	-

	
	
	
	15
	27.00
	-
	-

	
	
	
	20
	22.00
	-
	-

	Bheel et al. (2021)
	67.34
	29.80
	10
	31.50
	3.10
	3.28

	
	
	
	20
	32.70
	-
	3.40

	
	
	
	30
	33.20
	-
	3.44

	
	
	
	40
	30.50
	-
	3.12

	Sayed et al. (2019)
	50.00
	-
	5
	42.00
	4.23
	3.57

	
	
	
	10
	44.00
	-
	3.74

	
	
	
	15
	51.00
	-
	4.34

	
	
	
	20
	45.00
	-
	3.83

	Siffat et al. (2021)
	61.07
	41.10
	10
	40.50
	2.74
	2.69

	
	
	
	20
	43.36
	-
	2.77

	Dogruyol & Catin (2025)
	85.19
	41.00
	2.5
	45.00
	-
	-

	
	
	
	5
	47.00
	-
	-

	
	
	
	7.5
	48.00
	-
	-

	
	
	
	10
	43.00
	-
	-

	Hossain et al. (2025)



	-



	27.50



	5%
	28.5
	2.6



	2.75
2.85
2.45
2.20

	
	
	
	10%
	31.0
	
	

	
	
	
	15%
	26.0
	
	

	
	
	
	20%
	22.8
	
	

	Jankovsky et al. (2017)

	47.5


	64.5


	10%
	67.7
	-


	-



	
	
	
	15%
	65.2
	
	

	
	
	
	20%
	59.8
	
	

	Darweesh & MR (2020)



	57.0




	-




	4%
	60.0
	-




	-





	
	
	
	8%
	64.0
	
	

	
	
	
	12%
	68.0
	
	

	
	
	
	16%
	70.0
	
	

	
	
	
	20%
	53.5
	
	

	Hussein et al. (2024)



	48.7



	30.0



	2%
	46.0
	-



	-




	
	
	
	4%
	47.2
	
	

	
	
	
	6%
	49.4
	
	

	
	
	
	8%
	51.2
	
	

	Khan et al. (2019)


	73.4


	21.0


	10%
	20.5
	-


	-



	
	
	
	20%
	15.0
	
	

	
	
	
	30%
	13.5
	
	



Table 2. Specification of high-strength cement type CEM I 42.5r according to the manufacturer.
Physical properties 
Specific surface area:		 3.400cm2/g 
Specific Gravity:	 	 3.10 g/cm3
Chemical Composition
____________________________________________________________________________________
Oxides % wt. of cement	 	SiO2 	Al2O3	 Fe2O3	 CaO	 MgO	  SO3	 LOI*		 	 	 	 	 	20.9	  5.1	  2.7     	  63.4	  2.1	  3.7	 3.5
LOI*: loss on ignition (residual carbon content).



Table 3. Physical properties of the Wheat Straw Ash (WSA).
WSA Types					WSA-1			WSA-2		
Specific surface area (m2/Kg)		 	322 m2/kg			357 m2/kg		  
Mean particle size (μm)				28.53μm 			24.18μm


Table 4. Wheat Straw Ash (WSA) Chemical composition (% wt. of ash).
WSA Types	SiO2	Al2O3	Fe2O3 	CaO	K2O	P2O5	SO3 	 MgO	 LOI
WSA-1	 	83.16	2.96	2.51	1.37	2.57	1.13	1.09	1.65	3.53
WSA-2		90.8	1.61	1.8	1.09	1.25	0.45	0.52	1.06	1.35	








Table 5. Mix proportion of WSA -concrete admixture 
	WSA%
	Cement
(Kg/m3)
	WSA
(Kg/m3)
	Water
(Kg/m3)
	Fine aggregate
(Kg/m3)
	Coarse Aggregate
(Kg/m3)
	SP (%wt. of binder)

	0%
	460
	0
	230
	785
	800
	0.25

	5%
	437
	23
	230
	785
	800
	0.25

	10%
	414
	46
	230
	785
	800
	0.25

	15%
	391
	69
	230
	785
	800
	0.25

	20%
	368
	92
	230
	785
	800
	0.25

	25%
	345
	115
	230
	785
	800
	0.50

	30%
	322
	138
	230
	785
	800
	0.50

	35%
	299
	161
	230
	785
	800
	1.00

	40%
	276
	184
	230
	785
	800
	1.00

	45%
	253
	207
	230
	785
	800
	1.50

	50%
	230
	230
	230
	785
	800
	2.00





