[bookmark: _Hlk199156193][bookmark: _Hlk199156304]CHAPTER FOUR
[bookmark: _Toc199138818][bookmark: _Hlk199156343]RESULT AND DISCUSSION
[bookmark: _Toc199138819]4.1	Properties of Materials
The table below shows the properties of materials used in this research project.
[bookmark: _Toc199138820][bookmark: _Hlk199145543]Table 4.1	Properties of Materials Used
	Materials
	Density (Kg/m3)

	Stone Dust
	1800

	Cement
	1440

	SLS
	400

	Water
	1000 

	PKO
	940 


[bookmark: _7i7npk3n0xm0][bookmark: _Toc199138821]4.2	Fresh Properties
[bookmark: _Toc199138822]4.2.1.	Workability
The slump test was conducted to evaluate the workability of the fresh concrete mix. The values indicate the ease with which the mix flows, measured using a standard slump cone.
	[bookmark: _ug3mysauux8p][bookmark: _8o049gbe1vgo][bookmark: _Hlk199145594]% of P.K.O.
	Slump Value (mm)
	Workability 

	[bookmark: _Hlk199145566]0
	120
	Very High Flowable

	1.5
	110
	High Flowable

	3
	90
	Low Flowable


[bookmark: _Hlk199145578][bookmark: _7ew83yj5y2v]Table 4.2.	Workability of Hybrid Foam Concrete
Observation: As PKO concentration increases, slump values decrease, indicating reduced workability likely due to air entrainment and altered mix consistency. The recorded slump value shows that the lower the percentage of P.K.O the higher it flowable, with 0% give 120mm and 3% give 90mm. Which is within the range of 90mm – 120mm. Therefore, the results of the slump are a partially shear.
[bookmark: _Toc199138823]4.2.2.	Fresh Density of The Foam Concrete
Fresh density refers to the mass per unit volume of the concrete immediately after mixing, including entrained air. It was measured in kgm-³ using the weight-to-volume method.
[bookmark: _Hlk199145631]Table 4.3.	 Fresh Density of The Foam Concrete
	[bookmark: _Hlk199089908]Sample Id
	% of P.K.O.
	Mass m1 (g)
	Volume V1 (m3)
	Density P = m1/V1 (kgm-3)

	A
	0
	64176482

	0.003375

	1921

	

	
	
	6547
	
	
	

	B
	1.5
	68647058

	0.003375

	2091

	

	
	
	7252
	
	
	

	C
	3.0
	75147424

	0.003375

	2200

	

	
	
	7333
	
	
	


Observation: The density increases with higher PKO concentrations, showing the effectiveness of PKO as a lightweight surfactant.

[bookmark: _Toc199138824]4.3	Dry Properties
[bookmark: _Toc199138825]4.3.1.	Water Absorption
Water absorption was measured as the percentage increase in specimen weight after 24-hour immersion. It reflects the porosity of the hardened concrete and affects durability.
[bookmark: _Hlk199145672]Table 4.4.	Water Absorption of Hybrid Foam Concrete
	[bookmark: _Hlk199145679]Sample ID
	% of P.K.O.
	Initial Dry Weight m1 (g)
	Final Weight (24hrs) m2 (g)
	Value of Water Absorption Wo
	% of Wo

	A
	0
	6172
	6310
	0.0224
	2.24

	B
	1.5
	6758
	6887
	0.0191
	1.91

	C
	3.0
	7159
	7295
	0.0189
	1.89


Formula: Water Absorption (%) = ((Wet - Dry) / Dry) × 100
Observation: Percentage of water absorption decrease with PKO, reflecting decrease in porosity. Optimal performance was observed around 1.5%–3.0% PKO concentration.
[bookmark: _Toc199138826]4.3.2.	Dry Density
Dry density was measured after 28 days of curing to assess the hardened structure of the concrete. Lower dry density indicates more entrained air and a lighter concrete.
[bookmark: _Hlk199145697]Table 4.4.	Dry Density of Hybrid Foam Concrete
	[bookmark: _Hlk199145707]Sample ID
	% of P.K.O.
	Mass m1 (g)
	Volume V1 (m3)
	Density P = m1/V1 (kgm-3)

	A
	0
	6117
	6172

	0.003375

	1829


	
	
	6227
	
	
	

	B
	1.5
	6664
	6758

	0.003375

	2002


	
	
	6852
	
	
	

	C
	3.0
	7134
	7159

	0.003375

	2121


	
	
	7183
	
	
	


Observation: Increasing PKO reduces the final density of the concrete. However, excessive reduction may compromise strength.
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Relationship between Dry and Wet Density
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