[bookmark: _Toc183546514]4.	RESULTS AND DISCUSSIONS
4.1.	Properties of Hybrid Foam Concrete
4.1.1	Slump Test (Workability Test)
The slump test is carried out to evaluate the consistency and workability of freshly mixed concrete. The outcomes of this test serve as a reference for quality control during the proportioning and mixing, as well as for verifying conformity with specified requirements. In this project, concrete was batched by weight, and different proportions of PKO (0%, 0.5%, and 1%) were incorporated into the mix. A nominal mix ratio of 1:2 was used with a water-to-cement ratio of 0.8. The corresponding test results are presented in Table 4.1.
Table 4.1.	Slump test
	PKO Surfactant (%)
	Wet weight of sample (g)
	Dry weight of sample (g)
	Water Absorption (%)
	Slump Value (mm)

	0
	7001
	6701
	4.47
	120

	1.0
	7150
	6852
	4.35
	112

	1.5
	7280
	6975
	4.37
	90


4.1.2.	Thermal Insulation Performance
The thermal insulation property test is conducted on foam concrete to determine its ability to resist heat flow, which is a critical aspect of its performance in building applications. For this project, various cured concrete ages are tested which are incorporated with 1% of PKO and compared with conventional concrete.
The thermal insulation test was conducted under the following environmental conditions:
i. Date of Test: 22th April 2025.
ii. Time of Exposure: 12:00 PM to 2:00 PM
iii. Location: I.O.T yard, Kwara State Polytechnic, Ilorin, Nigeria.
iv. Weather Condition: Clear skies with direct sunlight.
v. Ambient Temperature: Ranged between 38°C and 42°C during the test.

The corresponding test results for the curing ages are presented in Tab1e 4.1.2, 
Table 4.1.2.	7th, 14th and 28th Days Thermal Insulation Properties
	Curing age (days)
	Time (minutes)
	Surface Temperature (oC)
	Backside Temperature (oC)
	Temperature Difference (oC)

	
	0
	27.00
	27.00
	0.00

	
	30
	36.70
	28.90
	7.80

	7
	60
	37.20
	29.10
	8.10

	
	90
	40.20
	30.50
	9.70

	
	120
	44.10
	34.10
	10.00

	
	
	
	
	

	
	0
	27.00
	27.00
	0.00

	
	30
	35.70
	29.00
	6.70

	14
	60
	36.20
	29.50
	6.70

	
	90
	38.80
	31.20
	7.60

	
	120
	42.00
	33.20
	8.80

	
	
	
	
	

	
	0
	27.00
	27.00
	0.00

	
	30
	34.70
	28.20
	6.50

	28
	60
	35.40
	28.80
	6.60

	
	90
	38.20
	31.10
	7.10

	
	120
	40.50
	32.70
	7.80

	
	
	
	
	


The corresponding test results obtain for Thermal insulation properties of conventional concrete is presented in Table 4.1.3.
Table 4.1.3.	Thermal insulation properties of conventional concrete.	
	Curing age (day)
	Time (minutes)
	Surface Temperature (oC)
	Backside Temperature (oC)
	Temperature Difference (oC)

	
	0
	27.00
	27.00
	0.00

	
	30
	37.40
	30.00
	7.40

	28
	60
	40.60
	32.50
	8.10

	
	90
	45.30
	36.70
	8.60

	
	120
	52.00
	42.20
	9.80



Thermal insulation results obtained from the practical are given in the chart at Fig. 4.1.1. The more the day increases, the temperature value decreases.

Fig. 4.1.1.
The specimen containing foaming agent present a high thermal insulation performance. The temperature difference of hybrid foam concrete and conventional concrete is compared (Both cured for 28 days) In Fig. 4.1.2. 

Fig. 4.1.2.

4.1.3.	Compressive Strength Test
The compressive strength test is the most common test carried out on hardened concrete, because most of the desirable characteristics properties of concrete are qualitatively related to its compressive strength. The result of this test are used as a basis for quality control of concrete proportioning, mixing, placing operations and determination of compliance with specification. For this practical 150mmx150mmx150mm cube was use and the results are presented in Table 4.1.3.
Table 4.1.3.	Compressive strength of HFC cube at 7, 14 and 28days

	Curing Age (Days)
	Percentage of PKO (%)
	Weight (g)
	Failure Load (KN)
	Compressive Strength (N/mm2)
	Average Compressive Strength  (N/mm2)

	7
	1
	6801
	40
	1.778
	1.8223

	
	1
	6853
	42
	1.867
	

	
	0.5
	6977
	47
	2.089
	2.045

	
	0.5
	6970
	45
	2.000
	

	
	
	
	
	
	

	14
	1
	7015
	50
	2.222
	2.311

	
	1
	7075
	54
	2.400
	

	
	0.5
	7094
	55
	2.444
	2.556

	
	0.5
	7008
	60
	2.667
	

	
	
	
	
	
	

	28
	1
	7281
	70
	3.111
	3.000

	
	1
	7352
	65
	2.889
	

	
	0.5
	7377
	72
	3.200
	3.134

	
	0.5
	7293
	69
	3.067
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Fig. 4.1.3.

COMPRESSIVE STRENGTH TEST WITH VARRY CONCENTRATION OF %PKO

7 DAYS	1% of PKO	0.5% of PKO	1.8223	2.0449999999999999	14 DAYS	1% of PKO	0.5% of PKO	2.3109999999999999	2.556	28 DAYS	1% of PKO	0.5% of PKO	3	3.1339999999999999	



Thermal Insulation Value

0 minute	7th Days	14th Days	28th Days	0	0	0	30 minutes	
7th Days	14th Days	28th Days	7.8	6.7	6.5	60 minutes	
7th Days	14th Days	28th Days	8.1	6.7	6.6	90 minutes	
7th Days	14th Days	28th Days	9.6999999999999993	7.6	7.1	120 minutes	



7th Days	14th Days	28th Days	10	8.8000000000000007	7.8	


FOAM CONCRETE VERSUS CONVENTIONAL CONCRETE

Foam Concrete	
0 minute	30 minutes	60 minutes	90 minutes	120 minutes	0	6.5	6.6	7.1	7.8	Conventional Concrete	[VALUE]

0 minute	30 minutes	60 minutes	90 minutes	120 minutes	0	7.4	8.1	8.6	9.8000000000000007	
CHANGE in TEMPERATURE



