CHAPTER FOUR
4.0			       RESULT AND DISCUSSION
4.1	INTRODUCTION 
	This chapter gives dimension of the results obtained during the course of the experiments. The characterization evaluation of the available brands  of Portland cements have become necessary in other to correctly evaluates the product quality and, hence, the area of application. From the experiment results presented in Table 4.1 – 4.7, the percentage composition of the various cement analyzed varied from one cement brand to the other. There were significant difference in the values of their physical composition when subjected to variance test and also a high correlation was obtained when the physical parameters (dependent variables) were varied with the chemical composition (independent variable).
4.2	FINENESS TEST
	Table 4.1 show that the average percentage of cement that has passed through 90 microns sieve are 97.4% for Dangote cement and 97.2% for Elephant Lafarge cement which conform with the specification of the British standard for ordinary Portland cement. BS EN 196-6, 1992. Sine hydration starts at the surface of the cement particle, it is the total surface area of cement that represent the material available for hydration, thus rate of hydration depends on the fitness of the cement particles and for rapid development of strength a high fitness is necessary. On the other hand, the cost of grinding to a higher fitness is considerable and also the finer the cement the more rapidly it deteriorates on exposure to the atmosphere. Finer cement leads to a stronger reaction with alkali-reactive aggregate, and makes the cement paste through not necessarily; concrete a higher shrinkage and greater processes to cracking. However, Fine cement bleeds less that coarse one.
	An increase in fineness increase the amount of gysum require for proper retardation because, in finer cement, more C3A available for early hydration.
Table 4.1: Fineness test result 
	Brand of cement used
	Number of trials
	Mass of cement used W1 in grams 
	Mass of residue W2 in grams 
	Mass of fitness passing in grams 
	Average percentage of fitness (%)

	Elephant Superset
	1
2
	10
10
	7
5
	3
5
	40

	Dangote 
	1
2
	10
10
	6
7
	4
3
	35

	Elephant Lafarge 
	1
2
	10
10
	6
7
	4
3
	35



4.3	CONSISTENCY OF STANDARD PATES TEST
	Table 4.3 show that the average of water cement ratio of standard consistency is 30%  for elephant superset cement, 30% for Dangote cement and 30% of Elephant Lafarge  cement all of which fall within the range (26% -33%) set by the British Standard for ordinary Portland cement BS 12, part 3, 1978.
	For the determination of the initial and final setting times and the Le Chatelier soundness test, neat cement paste of standard consistency has to be used. So the significance of consistency test comes into play as it helps to determine the amount of water used to make standard paste. Also strength of cement and other properties of cement are measured at specified consistency.
Table 4.2: Consistency test result 
	Brand of cement used
	Number of trials
	Weight of cement 
	Water/cement ratio%
	Volume of water (ml)
	Depth of penetration (mm)

	Cement brand 
	1
2
3
	400
400
400
	26
28
30
	104
112
120
	28
17
5

	Cement brand
	1
2
3
	400
400
400
	26
28
30
	104
112
120
	30
19
17

	Cement brand
	1
2
3
	400
400
400
	26
28
30
	104
112
120
	28
17
5



4.4	SETTING TIMES (INITIAL AND FINAL SETTING TIME)
	Table 4.3 shows the results for setting time of the three brans of ordinary Portland cement. The initial and final setting times for Elephant superset cement are 90mins and 45mins respectively while the corresponding values for Dangote cement are 65mins and 48mins and Elephant Lafarge cement are 87mins and 540mins respectively. All the values obtained for initial setting times did not fall below the minimum time of 60mins as prescribed by BS 12, Part 3, 1978 for ordinary Portland cement.
	Setting time is term used to indicate the suffering of the cement paste. Setting is mainly caused by the selective hydration of C3a and C3S and is accompanied temperature rise in the cement paste. It is necessary to know the setting time of cement as it helps in construction industry which enable engineer to know the time concrete hardens and to be able to choose which of the cement to be used for  particular project. 
	It has been observed that the initial and final setting times are approximately related as follows: final setting time (mm) 90 + 1.2> initial setting time (mins) Neville, (1996). The results of the study satisfy this relationship.
Table 4.3: Initial and find setting  
	Cement brand
	Weight of cement (g)
	Volume of water (mm)
	Depth of penetrate (mm)
	w/c ratio %
	Initial setting time 
	Final setting time 

	Cement brand
	400
	120
	6
	30
	1h:30
	9h:44

	Cement brand
	400
	120
	7
	30
	1h:05
	7h:58

	Cement brand
	400
	120
	5
	30
	1h:27
	9h:00



4.5	SOUNDNESS TEST
	For the soundness test results in Table 4.4 Elephant superset cement  show an average expansion of 4.0mm while the corresponding result for Dangote cement in 2.0mm and Elephant Lafarge cement is 3.0mm the results shows that the three brand of cements complied with the stipulations of BS 12, part 3, 1978 that expansion of OPC should not be more than 10mm. it is essential that the cement paste, one it has set, does not undergo a large change in volume. Therefore there must be no appreciable expansion which could cause cracks in concrete structure. Such expansion may take  place du to the delayed or slow hydration of some compounds present in the hardened cement.
Examples is free lime, magnesia and calcium sulphate.
Table 4.4: Sound was test 
	Cement types
	Weight o water (ml)
	Volume of water (ml)
	Distance between pointer before heating L1 (mm)
	Distance between poiter after heating L2 (mm)
	Expansion L1         L2 (mm)

	Cement brand 
	400
	120
	16
	20
	4

	Cement brand
	400
	120
	17
	19
	2

	Cement brand 
	400
	120
	17
	20
	3



4.6	STRENGTH OF CEMENT TEST
	Table 4.5 to 4.7 show the result of compressive tests for the three brands of cement, for concrete test, the maximum strength obtained at 28 days for Elephant superset is 21.6 N/nm2. The results show that the concrete tests, strength increases with the duration of curing which follows the normal tread expected for concrete. It was also observed that compressive strength at 7 days of curing is about (65% - 70%) of the 28days  compressive strength as expected. This informs to what was prescribed by BS12, part 3, 1978.
	The mechanical strength of hardened cement is the property of the material that is perhaps most obviously required for structural use. The strength of mortar or concrete depends on the cohesion of cement paste, on its adhesion to aggregate particles, and to a certain extent on the strength of the aggregate itself.
	Strength of cement test can be done in three days namely: using sample of cement paste, mortar and concrete. The use of concrete for the test is influenced by the properties of the aggregate used. Also using cement paste for the test it is difficult in making neat cement paste, because of difficulties in moulding, hence cement sand is a better reflection of strength of cement.
	Furthermore, concrete hardens and gain strength as it hydrates. The hydration process continues over a long period of time. It happens rapidly at first and shows down as time goes by. To measure the ultimate strength of concrete it would require a wait of several years. This would be impractical, so a time period of 28days was selected by specification writing authorities as the age that all concrete should be tested. At this age a substantial percentage of the hydration as taken place.


Table 4.5: Compressive Test results for Dangote cement using concrete cubes
	Age of curing 
	Replicate
	Maximum load at failure (KN)
	Nominal size (mm)
	Compressive strength (N/mm2)
	Average crushing load (KN)

	7 days 
	1
2
3
	225.25
	16
150 x 150
	10.00
	4
18-20

	14 days
	1
2
3
	482.33
424
413.4
	150 x 150
	21.4
18.8
18.4
	19-5

	21 days
	1
2
3
	470
492
498
	150 x 150
	20.9
21.9
22.1
	21-6

	28 days
	1
2
3
	584
593
576
	150 x 150
	26.0
26.4
25.6
	26-0





Table 4.6: Compressive test results for Dangote cement using concrete cubes
	Age of curing 
	Replicate
	Maximum load at failure (KN)
	Nominal size (mm)
	Compressive strength (N/mm2)
	Average crushing load (KN)

	7 days 
	1
2
3
	165.63
185.5
218.63
	
150x 150

	7.37
8.25
9.72
	
18-20


	14 days
	1
2
3
	304.73
371
397.5
	
150 x 150
	13.60
16.50
17.68

	
18-20

	21 days
	1
2
3
	345
460
390
	
150 x 150
	15.30
20.40
17.30
	
17-7

	28 days
	1
2
3
	506
492
501
	150 x 150
	22.5
21.9
22.3
	
22-2





Table 4.7: Compressive Test results for Elephant Lafarge cement using concrete cubes
	Age of curing 
	Replicate
	Maximum load at failure (KN)
	Nominal size (mm)
	Compressive strength (N/mm2)
	Average crushing load (KN)

	7 days 
	1
2
3
	212
225.3
245.13
	
150 x 150
	9.42
10.10
10.90
	
17-20

	14 days
	1
2
3
	278.3
424
477
	
150 x 150
	12.38
18.90
21.22
	
17-50

	21 days
	1
2
3
	445
450
475
	
150 x 150
	19.80
20.0
21.1
	
20-30

	28 days
	1
2
3
	509
498
532
	
150 x 150
	22.6
22.1
23.6
	
22-8




