COMPARING THE STRENGTH AS BLOCKS MADE FROM CEMENT AND LATERITIC SOIL, CEMENT AND RED EARTH, LATERITE, SAND AND RED EARTH

ABSTRACT


This case study is “comparing the strength of blocks made from: cement stabilized laterite blocks, cement stabilized red earth blocks and sand,  red earth and laterite blocks and mud blocks dried in the kiln.


This project implement the following analysis

To  effect  reduction to the  rise in market price of sand (fine aggregate), cement blocks to substitute literate blocks.

To determine the strength of the cement stabilized blocks of literate soil in the soil laboratory with a view to have an alternative in the building industry.

To analyse the existing laterite soil and evaluate it’s suitability for use as a good building material by means of various tests.
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CHAPTER ONE

INTRODUCTION


This project was obligated to present in o n e volume of the fundamental and practical information in the field of comparing the strength of blocks made from: cement and laterite soil, cement and red earth and sand, red earth and lateritic soil and mud blocks fired in the kiln which may be useful to people involved in civil and structural engineering and particularly those that found pleasure in the design and construction of buildings, bridges and culverts and related structures.


Due to high cost of sand in the market, the comparative analysis of stabilized laterite blocks, red earth blocks and sand blocks have revealed t hat one can definitely substitute the stabilized laterite blocks and mud blocks in place of sand blocks to reduce the cost of the entire building or used stabilized laterite blocks where there are no sand in such an area where the work is going to be sited.  A great have been done throughout this work, although it is limited in scope to assess their suitability as standard concrete aggregates.

THE PROJECT BUILDING MATERIALS


To obtain the materials used for these project such as red earth, laterite, sharp sand, and cement, we had to move to the outskirts of Enugu State.  Cement was bought from the famous Keyatta market in Enugu.  The market is well known for the sales of building materials in the state.  Cement was added to the mixture during mixing, to give the mixture a good binding when in shape and also increases the strength of the blocks.  The brand of cement used was ROCK CEMENT.


The red earth material known as mud was obtained at 9th mile corner in Ngwo, at the outskirts of Enugu.  It was dug from a depth, to make sure that it has not been mixed with foreign or any other material. The red earth is dark red in colour, which shows that the mud is of high quality.


Sharp sand was obtained within the school premises and was subsequently gotten from a nearby stream, while that of laterite was obtained from a site at New Layout, in Enugu town.


In conclusion, all the materials used was obtained within Enugu and was kept in good working condition.  We made sure that the materials were of best quality.

CHAPTER TWO

PREPARATION OF MATERIALS


The materials used were cement, red earth, laterite and sharp sand.  These materials were kept in a good working condition before the particles was carried in other to get the desired results.


The cement was bought few days to the time the project was carried out.  The bag of cement was kept in a room free from moisture content and enough ventilation to allow the passage of air. After the coupling of cement from the bag, it was properly closed to prevent the passage to too much and to avoid hardening or the cement.


The red earth contained little moisture because it was obtained during the period of rainy season.  The red earth was spread on the floor, to in other to be dried by air.  The red earth was thoroughly dried another to reduce it’s red earth and to avoid too much water in the mixture during preparation.  All these were done towards achieving an accurate results.


The sharp sand was sieved to remove foreign materials and unwanted particles.  It was severely washed to aid in the removal of unwanted particles and latter spread on the floor to allow air to pass through it for during. 


The laterite was kept in a good conditions, big stones and unwanted materials in it was hand picked before the mixture was prepared.


Finally, the water was clean and free from acidic content.  Although dirt’s in water won’t necessarily affect the result of the particles.


Preparation of materials helped use to have uninterrupted and smooth mixing of the mixtures.

CHAPTER THREE 

CONCRETING

PREPARATION OF MIX


To prepare the mix, the sample (soil) was spread over horizontal plat form, smooth and free from dirt, with aid of spade, the cement and was thoroughly mixed. The center was opened with the spade and water gradually added, the water was added installmentally and recorded and thoroughly mixed to form a paste (mortar) making sure that no water escaped from the mixture.  The turning of the paste was done in such a way that the water mixed with cement sand mixture completely.

CASTING OF THE STABILISED MUD LATERITE BLOCK


The placing of the fresh mud was done in accordance with 1881 part B 1970 methods of making red earth blocks and curing test specimens.  The inner surface of the 100 x 100m steel cubes were oiled to reduce friction between the materials used.  The mould screws were tightened and checked for tightness and this was done before placing the fresh and stabilized materials in the mould.  The fresh concrete of sand was put I the mould in three layers and each layer was fully compacted with the help of steel rod of 10 blows each and final compaction is made, the surface was smoothened with flat and straight edge.  The casted blocks were demoulded after 24 hours.

CURING OF SPECIMEN


The strength of the sample depend son the degree of completion of hydration process.  Therefore during the process of hydration as long as water (moisture) is present, the block will cure for days.


After casting, the specimen ratios were allowed in the mould for 24 hours demoulding, then thee mud cubes were sprayed water all over the cubes.  The curing process continues until it attained its maturity days.  Water is continuously sprinkled over the specimen, this aids the strength of specimen.


This process of curing of concrete cubes continual until at their age or maturity (7 days of curing) the cubes were taken to the soil laboratory where they were crushed.


The quantity (mixture) ratio was determined through the following ways.

Taking the weight mould ratio to be 8.2g for the big size

Weight of pan = 0.92

Water measurement = 0.5


Due to the inadequate size of the molds being the same, we therefore used the small size of its taking the weight to be two (2) or three (3) depending in the ratio of the building materials.  In order words, we didn’t want to waste any materials due to the how standard of living in the society. 

CHAPTER FOUR

FIRING OF RED EARTH AND LATERITE BLOCKS IN KILN


Some specimen of red earth blocks and laterite blocks were passed through the kiln in other to determine the strength of the fired blocks and unfired blocks.  The specimen were first fired at a temperature of 9000C and latter to a temperature of 12000C.  After firing, the red earth block couldn’t withstand the temperature.  The laterite blocks scattered on removal from the kiln.


It was latter discovered that the laterite materials did not have that binding effect.  The materials did not bind together strongly.  The presence of large and good number of stones added to lack of the binding effect.


The red earth blocks was able to withstand the heat because it had a good binding effect because of elasticity of the materials when water was added into the material.  The mud blocks of further heated would have resulted into cracks because it’s elastic limit has been maximally reached.  It was latter discovered that the fired blocks had a higher crushing strength than the unfired.

TESTING OF BLOCKS

i.
WEIGHT IN AIR AND WEIGHT IN WATER:


It has been stated before that airing contributes mostly to the strength of hardness of concrete.  So after curing the cubes, we were able to determined their weight both air and in water to enable us know or determine the density of the block at each of their maturity stage, but we found out that the weight obtained from air is more than the one gotten from water because of experience upthrust.

ii.
COMPRESSIVE STRENGTH TEST


Some of the properties of hardened concrete are deformation, strength, durability, permeability, and shrinkage.


The strength of hardened concrete is divided into groups which are compressive and tensile strength compressive strength can be stated as the mechanical hand device machine.


The test w as conducted by placing the cast concrete cubes in between the plateus of the machine, but we ensured that the smooth surface of the cube was in contact with the plateus of the machine, before we start to press the handle of the machine to and fro, then the hydraulic line in the machine having two minutes hands with different colours red and black.  When the minutes bands starts moving, it indicates that compression has taken place in the cubes (ie the platues and the cubes have made in contact) but at a point in time the red minute hand will stop white the black one will fall back to it’s original position.  The red minutes hand indicate the maximum crushing strength of the cubes; after taking the reading the hydraulic hand then releases for the platues to go up we tested the cubes for 1:6, 1:5, 1:4 and 1:3 under seven days curing and the crushing strength was compacted as shown below and the tabulation recorded in chapter five (5).

iii.
CALCULATION OF RESULTS

STRENGTH
=
STRESS
=
LOAD     x    100








AREA

Converting from KN to N/mm2
Example:


STRESS 
=
10   x 1000

=
1 N/mm2




100 x  100


CEMENT STABILISED LATERITE BLOCK

	CUBE NO
	CAST DATE
	DATE CRUSH
	AGE
	MIX RATIO
	WT IN AIR
	CRUSHED STRENGHT
	STRENGTH N/mm2

	A1

A2

A3

A4

A5

A6

A7

A8
	24/06/04

“

25/06/04

“

“

“

“

“
	31/06/04

“

1/07/04

“

“
”

“

“
	7 Days

“

“

“

“

“

“

“
	1:6

1:6

1:5

1:5

1:4

1:4

1:3

1:3
	7280

7220

8200

8220

7200

7300

7340

7340
	55

65

125

125

100

115

155

155
	5.5

6.5

12.5

12.5

1

11.5

15.5

15.5


CEMENT STABILISED RED EARTH BLOCKS

	CUBE NO 
	CAST DATE
	DATE CRUSH
	AGE
	MIX RATIO
	WT IN AIR
	CRUSHED STRENGHT
	STRENGTH N/mm2

	C1

C2

C3

C4

C5

C6

C7

C8

C9

C10

C11

C12
	25/06/04

29/06/04

29/06/04

“

“

“

“

“

“

30/06/04

30/06/04

30/06/04
	5/07/04

“

“

“

“

“

“

“

“

6/07/04

“

“
	7 Days

“

“

“

“

“

“

“

“

“

“

“
	1:1:5

1:1:5

1:1:5

1:1:4

1:1:4

1:1:4

1:1:3

1:1:3

1:1:3

1:1:2

1:1:2

1:1:2
	2180

218

2100

6800

7000

7000

6280

6300

2000

1800

1800

1800
	15

15

10

10

15

15

10

10

10

05

05

05
	1.5

1.5

1

1

1.5

1.5

1

1

1

0.5

0.5

0.5


RED EARTH OR MUD BLOCK

	CUBE NO
	CAST DATE
	DATE CRUSH
	AGE
	MIX RATIO
	WT IN AIR
	CRUSHED STRENGHT
	STRENGTH N/mm2

	D1
	1/07/04
	8/07/04
	7 Days
	-
	2040
	05
	05


RED EARTH BLOCKS FIRED IN KILN

	CUBE NO
	CAST DATE
	DATE CRUSH
	AGE
	MIX RATIO
	WT IN AIR
	CRUSHED STRENGHT
	STRENGTH N/mm2

	D2

D3
	1/07/04

“
	8/07/04

“
	7 days

“
	-

-
	2280

2140
	15

15
	1.5

1.5


CEMENT STABILISED LATERITE BLOCK

	CUBE NO
	CAST DATE
	DATE CRUSH
	AGE
	MIX RATIO
	WT IN AIR
	CRUSHED STRENGHT
	STRENGTH N/mm2

	A1

A2

A3

A4

A5

A6

A7

A8
	24/06/04

“

25/06/04

“

“

“

“

“
	31/06/04

“

1/07/04

“

“
”

“

“
	7 Days

“

“

“

“

“

“

“
	1:6

1:6

1:5

1:5

1:4

1:4

1:3

1:3
	7280

7220

8200

8220

7200

7300

7340

7340
	55

65

125

125

100

115

155

155
	5.5

6.5

12.5

12.5

1

11.5

15.5

15.5


STRENGTH OF SAND/LATERITE

STRENGTH OF LATERITE

SPECIMEN A1
=  55 x 1000  =
 55 1000




    100 x 100
  10,000    =  5.5N/m2

SPECIMEN A2
=  55 x 1000  =
 55 1000




    100 x 100
  10,000    =  6.5N/m2 

SPECIMEN A3
=  125 x 1000  =  125 1000




    100 x 100
    10,000  = 12.5N/m2 

SPECIMEN A4
= Specimen A3

SPECIMEN A5
=  100 x 1000  =  100 1000




     100 x 100
     10,000    =  10 N/m2 

SPECIMEN A6
=  115 x 1000  =   155 1000




    100 x 100
      10,000    =  1.5N/m2 

SPECIMEN A7
=  155 x 1000  =  155 1000




    100 x 100
     10,000   =  15.5N/m2 

SPECIMEN A8
= Specimen A7

STRENGTH OF SAND IN SPECIMEN B’S

SPECIMEN B1
=  20 x 1000  =
 20 1000




    100 x 100
  10,000    =  2 N/m2

SPECIMEN B2
=  30 x 1000  =
 30 1000




    100 x 100
  10,000    =  3 N/m2

SPECIMEN B3
=  Specimen B2
SPECIMEN B4
=  25 x 1000  =
 25 1000




    100 x 100
  10,000    =  2.5 N/m2

SPECIMEN B5
=  45 x 1000  =
 45 1000




    100 x 100
  10,000    =  4.5 N/m2

SPECIMEN B6
=  55 x 1000  =
 55 1000




    100 x 100
  10,000    =  5.5 N/m2

SPECIMEN B7
=  70 x 1000  =
 70 1000




    100 x 100
  10,000    =  7 N/m2

SPECIMEN B8
=  Specimen B7

For specimen C’S

SPECIMEN C1
=  15 x 1000  =
 15 1000




    100 x 100
  10,000    =  1.5 N/m2

SPECIMEN C2
=  C1 = Specimen C5 and specimen C6
SPECIMEN C3
=  10 x 1000  =
 10 1000




    100 x 100
  10,000    =  1 N/m2

SPECIMEN C1
=  Specimen C3 and C7 & C8
SPECIMEN No C10, C11 and C12

  05 x 1000   =
 5, 1000




  100 x 100
 10,000    =  0.5 N/m2
Average strength of cement with red soil = P

2 + 3 + 3 + 2.5 + 4.5 + 5.5 + 7 + 7 = 34.5








  8






=
4.31N/m2
Average strength of cement with laterite = P

5.5 + 6.5 + 12.5 + 12.5 + 1 + 11.5 +15.5 + 15.5 = 79.5







      8






=
9.93N/m2
Average strength of sand, red soil and laterite = P

1.5 + 1.5 + 1 + 1 + 1.5 +1.5 + 1 +1 + 1 + 0.5 = 12








        8






=
1.5N/m2
CHAPTER FIVE

DISCUSSION OF RESULTS


The compaction was free of problems, with the stabilized laterite and sand morter blocks, as the entire ratio were easy to compact.  The small variation of the result weight of the blocks was a result of the compaction done on cemented flat surface and later done flat uncommented floor due to cracking.  We noticed that the red soil was faster than that of laterite because of the hardness although both were compacted very well.  This contributed to the smoothing of the cube surface with small an open room in the soil laboratory.  When the cubes have reached their designated periods, before been weighted and tested for their compressive strength (for 24 hours) there was no much loss of water from the cubes during curing as the cubes were sprinkled with water every morning till the age of maturity (7 days).  They were taken to the soil laboratory where they were weighed and tested for compressive strength.


Each strength was recorded from the machine.  We also determine the relationship between the compressive strength of the laterite stabilized blocks and that of red soil to know which of them is the best for building when one cannot afford sharp sand (river sand).

THE COMPRESSIVE STRENGTH TABLE WITH THE CEMENT MORTAR BLOCKS


This is to determine the relationship between the compressive strength of the morter blocks with that of stabilized laterite blocks.  The table of readings of cement mortar blocks was lifted from an already approved readings.

	Cube No
	Date Cast
	Date Crushen
	Age
	Mix Ratio
	WT (KG)
	(KW) Crushing Load
	(N/mm2) Strength

	A
	10/9/03
	3/10/03
	23 day
	1:6
	2.20
	10
	1

	B
	10/09/03
	3/10/03
	23 days
	1:6
	2.10
	10
	1


From the short table as shown above, it has been confirmed that the compressive strength of the cement stabilized laterite blocks and the cement stabilized red earth blocks is relatively stronger and almost the same strength, if not the same strength.


Below are the factors responsible for the results when mixed in the same proportion, stabilized laterite soil can be used in place of sand.

The degree of compaction achieved

The chemical composition of the aggregates
There could have been temperature fluctuation not noted during reading of records
The effectiveness of manual mixing of the concrete cubes
Accuracy may not have been achieved during the batching by volume.
CHAPTER SIX

CONCLUSION AND RECOMMENDATION

The result obtained appear satisfactory for ordinary structural building made with sharp sand, laterite and red soil.

The use of laterite soil blocks has great potential in construction cost of a house to a normal structural concrete.

The compressive strength of concrete mix made with laterite soil, sand (lime aggregate) red soil (mud) and cement mortar blocks increases with age.

The compressive strength of concrete is relatively high and relatively brittle material hence steel reinforcement rods should be used in combination with the concrete, because concrete is strong in compression but weak in tension.

The mixed properties such as concrete strength suitability and durability when hardened.

The used of stabilized laterite blocks can be a substitute to sand mortar blocks from results obtained above.
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