COMPARISON OF LOCALLY EXCAVATED SAND WITH RIVER SAND IN TERMS OF STRENGTH IN SANDCRETE BLOCKS 

(NSUDE AS CASE STUDY)
ABSTRACT
The significant demand for sandcrete blocks in Nigeria, driven by the need for physical infrastructure development, renders it a pertinent material within the building and construction sector. Consequently, because to the excessive reliance on river sand in construction endeavours, it becomes imperative to explore other materials that provide equal strength for diverse applications, such as sandcrete blocks. This study aims to assess the strength of sandcrete blocks by comparing locally extracted sand with river sand. The research focuses on Nsude Sand in Enugu State as a case study. During the process of sample collecting, it was seen that Nsude sand had a distinct sharpness in its physical characteristics. However, further sieve examination revealed that Nyama (river sand) exhibited superior qualities compared to Nsude sand. The analysis utilised Unicem, an Ordinary Portland Cement (OPC), as well as fine aggregate sourced from Nyama river in Awkuke and Amagu in Nsude, both located in Udi Local Government Area (L.G.A) of Enugu State. Water was obtained from the laboratory reservoir. A series of laboratory procedures, including sieve analysis, Proctor compaction, mix design, silt test/clay dust test, moulding, and compressive strength testing, were conducted to evaluate the comparative strength of sandcrete blocks made with locally extracted sand and river sand. The practical experiments were conducted at the Soil and Concrete Laboratory at Enugu State University of Science and Technology. Based on the conducted research, the study findings indicate that Nsude sand is unsuitable for sandcrete applications, whereas it demonstrates favourable characteristics for plastering purposes. The reason for categorising Nsude sand as belonging to zone 3 is based on the results obtained from the sieve analysis. Zones one and two are designated for concrete and sandcrete construction activities, whilst zones three and four are specifically allocated for plastering purposes. The study thus suggests that Nyama (river sand) should be utilised for concrete/sandcrete construction purposes due to its classification in zone 2, whereas Nsude falls inside a different zone.

CHAPTER ONE

INTRODUCTION

This research work means to determine the different properties of sandcrete blocks moulded with a locally excavated sand, in terms of compressive strength, durability and cost and economic importance, and that of River Sand.  And after, compare the two strengths of the sandcrete which will help in recommending the right give the desired strength for the designed strength for a particular purpose.


NSUDE as case study, Nsude is in Udi, Enugu west, Enugu State. 

1.1
BACKGROUND OF THE STUDY

Sandcrete is a yellow-white building material made from a binder (Portland cement), sand in a ratio of circa 1:8, and water. Sometime other ingredients may be added to reduce the amount of Portland cement such as “pozzolanas and rice husk ash”. Sandcrete is similar but weaker than mortan for which the ratio is 1:5.

Sandcrete is usually used as hollow rectangular blocks similar to concrete masonry units, often 45cm (18”) wide, 15cm (5.9”) thick and 30cm (12”) with hollows that run from top to bottom and occupy around one third of the volume of the block.

1.2
STRENGTH AND USAGE


The final compressive strength of sandcrete can be as high as 4.6N/mm2 which is much less than concrete’s 40N/mm2. Sandcrete is unsuitable for load-bearing columns, and is mainly used for 


walling of a house

-
making a fence

-
Septic tank and soak away tank’s

-
Building a generator’s house. 

In Nigeria, measured strength of commercial available sandcrete blocks was found to be between 0.5 and 1N/mm2, which is well below the 3.5N/mm2 that is legally required. This development may be due to the need of the manufacturers to keep the price low, and since the main cost-factor is the Portland cement, they reduce that, which results in a block that starts behaving more like loose sand.

1.3
SANDCRETE BLOCK SIZES


They are many different types of blocks used in modern building, they include:

9”  hollow blocks (450mmx225mmx225mm)

6” hollow blocks (450mmx150mmx225mm)

6” solid blocks (450mmx150mmx225mm)

5” solid blocks (450mmx125mmx225mm)

9” solid blocks (450mmx225mmx225mm)

1.4
CONSTITUENT MATERIALS OF SANDCRETE BLOCKS

These include cement, fine aggregate (sharp sand) and water.

1.4.1 CEMENT


This refers to any adhesive and the material used in connection with block and it is referred to as “hydraulic cement” because the setting and hardening depends on the preserve of water. The cement widely used in civil work is called “Ordinary Portland Cement”.

1.4.2
FINE AGGREGATE


The two major types of sand used are white and coloured sand. The sand were not free from materials such as dust, silt, tree roots etc. The sources of sand include pits, rivers and sea.

1.4.3
WATER


Any type of water available can be used to mould sandcrete blocks. This includes water from stream, rivers, boreholes etc.

1.5
STATEMENT OF THE PROBLEM

Apart from bad mixing ratios, which happen even some sandcrete blocksproducers add more yield of blocks, some other things can cause blocks to be in bad condition which can affect the quality of the sandcrete produced.

USING OF BAD CEMENT

Due to the prevailingadverse economic conditions, some sandcrete block makers tend to go for very cheap cement which may not have the required quality to bind a solid block. These block break soon after they are made. Some cement sellers who had cement keptin stock for so long sell it at give away price to the sandcrete block makers if the notice that the quality of the cement has detoriated.

1.5.2 RE-BAG CEMENT

Another thing to note with cement is that some cement sellers re-bag cement, removing some  quantity of cement or put low quality cement product in a bag of a high quality and trust cement brand. Theration you thought you are using to produce a given quality has been compromised and it will produce a low quality block that can easily break even before it is being used for the project.

1.6 THE OBJECTIVE OF THE STUDY

This project research will help us to understand the different strength of sandcrete blocks produced with locally excavated sand and River sand.

This will also help to know the properties of Nsude sand after laboratory test has been carried out.

This will help us in determining the moulding methods and properties of sandcrete blocks. These properties are determined by the ratio of block constituents such as cement, water and sand.

1.7
SCOPE OF THE STUDY

The scope of this project work is limited to obtaining the comparison of locally excavated sand with River sand in terms of strength in sandcrete blocks.(Nsude as case study).

1.8
SIGNIFICANCE OF THE STUDY

To help us understand the strength of sandcrete blocks produced with locally excavated sand and River sand in Nsude.

To help us determine the properties of Nsude sand after carrying out laboratory test.

CHAPTER TWO

LITERATURE REVIEW

2.1 BLOCKS AND BLOCKWORK
After the Second World War, other methods of building houses were abandoned for methods which favour the use of sandcrete blocks. The advantage of using sandcrete blocks is that they have better thermal insulators especially those made from light weight aggregate. 

Another reason for preference of sandcrete blocks is availability compared to bricks for instance, the techniques for the production of sandcrete blocks appear simple thus favouring its preference. 

Sandcrete blocks are made of dense or light weight aggregate and are formed either hollow or solid. The dense sandcrete has a mixture of cement and aggregates of sand while those of light weight are aggregate of clinker, expanded clay, foamed slag, sintered fly-ash, pumice, expanded vermiculite and aerated concrete as prescribed in BS 6073. 

(Hamza, et al, 2009), Sandcrete nine inches blocks must satisfy building specification by laws with respects to the compressive strength. The thickness of the blocks ranges from 50-225mm.

According toNene (2009), British standard BS 2028,  1364 defines blocks as a walling unit with dimensions greatly than brick specified in BS 3921. 

According to (Edward 1985),The blocks can cope with thermal and moisture condition and the problem of algae growth on the face of block work during construction is unlikely to affect the strength of the block. The compressive strength of hollow sandcrete nine inches block increases by adding optimum quantity of water which will also have an impact on the mix a and workability.

They are formed in moulds and compacted either by pressing, tamping or vibrating. After moulding, they are allowed to harden naturally. They are used in both external and internal load bearing, curtain, partition, panel walls and many other construction processes. 

According to Obande (1990), for the blocks to achieve its constructional purpose, it has to be made in a configuration or shape so as to support its imposed loads both life and dead loads. To achieve this, the blocks are laid in regular patterns such that it is resting at least partly on two blocks and this arrangements must present a pleasant surface appearance and avoid straight (vertical continuous) joints as much as possible when laying and this phenomenon is called bonding. 

2.2 DEFINITION OF CEMENT

Cement refers to accurately any adhesive and the material used in connection with block and it is referred to as hydraulic cement. This is because the setting and hardening of cement depends on the presence of water.

The essential properties of cement is the ability to harden by a chemical action when mixed with water which is known as hydration.

According to B.S 12 1978 and the American standard (A.S.T.M.C 150 – 84) cement primarily made from lime (Cao), silica (SIO2) Allumina (AL203), iron oxide (Fe202) etc, these materials that present are mainly a compound being the silicates and aluminates of calcium.

2.3 PORTLAND CEMENT

Portland cement is the name of manufactured material used in making blocks and is mainly responsible for it properties of strength and  hardness.

Portland cement is a proper retary name given to the material by its investor Joseph Aspadin. There are several types of Portland cements and several brands of each type. Since each type of cement irrespective of the name confirms to a certain standard, which is described in a British standard specification.

TYPES OF PORTLAND CEMENT

ordinary Portland cement

rapid hardening Portland cement

Portland Blast furnace cement

Low heat Portland cement

2.3.2 CHEMICAL PROPERTIES OF PORTLAND CEMENT

Tricalcium aluminates (3Ca0.AL203(C3A)

The tricalcium silicate (3Ca0.SI02(C3S)

Tetracalcium alumino ferrite (4(a0.AL203.fe203(C4Af)

Dicalcium silicate (2Ca0.SI02(C2S)
Tricalcium aluminate (3Ca0.AL203(C3A)
2.3.3 FUNCTIONS OF THE CHEMICAL PROPERTIES OF PORTLAND CEMENT

Tricalcium aluminates are responsible for initial setting rapid hydration with water.

Tricalcium silicates are responsible for the early gain of strength considerable heat evolved.

Tetracalcium alumino ferrites are responsible for the acceleration of hydration of silicates

Dicalcium silicates are responsible for slow hydration of water and the little evolved.

Tricalcium aluminates are responsible.

Table 1:
shows the main compounds of Portland cement

	Raw material
	Compound
	Formular

	Lime stone
	Lime
	Cao

	Chalk
	Carbondioxide
	Co2

	Clary
	Silica
	Sio2


Table 2:
Shows the notation of compounds present in Portland cement

	Notation of compound
	Name of compound
	Formular

	C3A
	Tricalcium alluminate
	3 CaoAL203

	C3S
	Tricalcium silicate
	3Ca0Si02

	C2S
	Dicalcium silicate
	2CaOSi02


2.4 AGGREGATES.

This is a collection of items that are gathered together to form a total quantity. In my research I focused on fine aggregates. 

2.4.1 FINE AGGREGATE (SAND)


This is the product of natural or artificial disintegration of rocks and minerals. Sand is an important constituent of most soil and is extremely abundant as a surface deposit along the course or rivers, on the shores of lakes and the seas and in arid regions. As the term is used by geologist  sand particles range in diameter from 0.0625 to 2mm. An individual particle in this size range is termed “sand grain”. The next smaller size class in geology is silt, particles smaller than 0.0625 down to 0.004mm in diameter. Sand is commonly divided into five sub-categories based on size.

Very fine sand (0.0625mm – 0.125mm)
Fine sand (0.125mm – 0.25mm)
Medium sand (0.25mm – 0.5mm)
Coarse sand (0.5mm – 1mm)
Very coarse sand (1mm – 2mm)
(Wikipedia, 2007)

Fine sand is mostly used for plastering work with the sand grains passing through No. 16 ASTM sieve.

Medium sand is used for plastering work with the sand grains passing through the No. 8 ASTM sieve and coarse sand is best for concrete work, its particles must pass through the No. 4ASTM sieve.
2.4.2 GRADING OF FINE AGGRAGATE


There are four zones for the fine aggregate as stated is BS 882 of 1978, which also states that any batch whose grading falls exactly within one zone is suitable. This further stated that the division into zone is based primarily to the percentage passing the 66 sieve shown below:

Table 3: Shows the grading requirement for fine aggregate.

	Sieve size
	Grading zones (BS 882: 1978)

	(BS)
	(BS 882: 1983)

	
	Percentage weight passing sieves

	
	Zone 1
	Zone 2
	Zone 3
	Zone 4

	9.5mm
	100
	100
	100
	100

	4.75mm
	90-100
	90-100
	90-100
	95-100

	2.36mm
	60-95
	75-100
	85-100
	95-100

	1.18mm
	30-70
	55-90
	75-100
	90-100

	600mm
	15-34
	35-59
	60-79
	80-100

	300mm
	5-20
	8-30
	12-40
	15-50


2.4.3KINDS/SOURCES OF SAND
      Sand is classified based on its source e.g. pit or quarry sand, river sand, sea sand etc. Pit or quarry sand is formed as deposits in soil and has to be excavated out. Grains of it are generally sharp and angular. If it is free from organic matter and clay, it is extremely good for use in mortar and concrete.

Excavated sand: Excavated sand is aggregate excavated from borrow pit in Amagu in Nsude, Udi Local government area of Enugu State. From an engineering point of view, laterite or lateritic soil is a product of tropical weathering with yellow-white, reddish brown and dark brown colour, with or without nodules or concretions and generally found below hardened ferruginous crusts or hard plan (R.C. Okoloekwe).
River sand:It is obtained from the banks and beds of rivers, and may be fine or coarse. There are chances of fine sand having silt and as such should be washed before use. Coarse sand is generally clean and is excellent for all purposes.

Sea sand:It consists of fine rounded grains of brown colour and is collected from sea beach. It usually contains salt which attracts moisture from the atmosphere and causes disintegration of the work in which it is used. It could be used locally after it has been thoroughly washed to remove the salt. 

Crushed stone: It is obtained by crushing waste stone of quarries to the particle size of sand. Stone crushed from a good quality stone is an excellent fine aggregate. 

2.5 WATER

        The strength and workability of sandcrete depends greatly on the amount of water – cement ratio. The purpose of using water is to cause the hydration of cement. Water to be used for the production of concrete or sandcrete must be free of suspended particles, inorganic salts, acids and alkalis, oil contamination and algae. In the production of sandcrete blocks, is necessary for mixing cement and sand, to wash aggregates and in curing of blocks after manufacturing them. Potable water is recommended for use in the production of sandcrete blocks (NIS, 2007).

2.6MIX PROPORTIONS. 
Mix used for sandcrete blocks shall not be richer than one (1) part by volume of cement to six (6) parts of fine aggregate (sand) except that the proportion of cement to mixed-aggregate may be reduced to 1:4 or 1:2 (Where the thickness of the web of the block is 25mm or less). 

2.6.1 STRENGTH REQUIREMENTS. 
Sandcrete blocks shall possess resistance to crushing as stated below and the 28 day compressive strength for a load bearing wall of two or three storey building shall not be less than:-

	Average strength of blocks. 
	Lowest strength of Individual block 

	2.00 N/mm2 (300 psi) 
	1.75 N/mm2 (250 psi) 


National building code 2006

2.6.2 MOULDING AND COMPACTION. 
Moulding in sandcrete block production is the casting of the sandcrete into shape with rigid moulds of different sizes (NIS 87:2000). 

The initial set of Portland cement takes place from half to an hour after it is mixed with water. This implies that the already mixed sandcrete must be cast into moulds before the initial setting time takes elapses and should be disturbed no further for the production of more efficient blocks. 

Once cast into moulds, sandcrete blocks should be thoroughly compacted which is achieved by a vibrator usually powered by a lister diesel engine which is the one used in most block moulding industry. Compaction generally causes entrapped bubbles of air to rise to the surface in order to produce dense, compacted and void free block of uniform strength. 

Two methods of compaction are generally acceptable depending on the availability of materials (tools). 

(1) By approved (standard) machine compaction usually by vibration. 

(2) By metal mould (hand) compaction. 

2.6.3PRODUCTION/PROCESSING. 
The sandcrete block shall be cast using an appropriate machine with cement/sand ratio of 1:6 measured by volume. Where hand mixing is carried out, the materials shall be mixed until an even colour and 11consistency throughout is attained. The measure shall be further mixed and water added through a fire hose in such sufficient quantity as to secure adhesion. It shall then be well rammed into moulds and smoothed off with a steel face tool. 

2.6.4CURING
After removal from the machine, the blocks shall be left on pallets under cover in separate rows, one block high, with a space between each block for at least 24 hours and kept wet by weathering through a fire watering hose. The blocks may then be removed from the pallets and stacked during which time the blocks shall be kept wet. The blocks may be stacked not more than five blocks high under cover at least seven (7) days before use after the previous period. 

2.7PROPERTIES OF SANDCRETE BLOCKS.
2.7.1 Strength. 
Provided the aggregate is unaltered (i.e. used of specified grade and type of aggregate), a definite relationship exists between strength and density (Neville, 1996). The strength of sandcrete blocks depends on the aggregate type, richness of mix and the degree of compaction (Orchard, 1979). 

Cement and sandcrete block association (1970) shows that most sandcrete blocks are about 15% stronger when dry than when wet. BS 6073:(1981) specifies that sandcrete block of thickness 75mm or greater should have an average crushing strength for ten blocks not less than 2.8N/mm2 and that the corresponding crushing strength of any individual block shall not be less than 80% of the minimum permissible average crushing strength i.e. not less than 2.10N/mm2 (BS 6073: 1981).

Obande (1990) also states that it mustn’t be less than 80% at the average value. The National Building Code has specified the minimum strength requirements of 2.00N/mm2 for sandcrete blocks. 

2.7.2 THERMAL INSULATION. 
The thermal insulation of buildings is necessary to achieve the desired degree of thermal comfort for the occupant at the minimum cost possible. This can be made through the selection of the right materials offering high degree of insulation with little or no extra cost. The insulating property of a building can be controlled from the sandcrete blocks to be used in the construction by instilling the insulating properties from the point of manufacture of the blocks. 

The property of sandcrete block that can instill this thermal insulating property is by the production of less dense blocks by employing light weight aggregate. Light weight sandcrete blocks provide good thermal insulating property. The level of insulation is inversely proportional to the density of the material. In general, the lighter and more porous the block, the better will be its insulating value (Oberd, 1990). 

2.7.3 FIRE RESISTANCE AND DURABILITY. 
Sandcrete blocks are excellent fire resistant material for walling construction. CP111 (1953) and the Building Regulation (1985) calls for an unplastered thickness of 100mm for 2hours fire resistance for sandcrete block walls. 

The performance of sandcrete block under fire conditions depends largely on the aggregates used. Studies have shown that a loss of compressive strength begins at temperatures soon after 100oC and blocks may loose as much as 80% of its strength at 4500C (Addleson, 1976). 

The durability of sandcrete blocks refers to their ability to withstand alternate wetting and drying and their weather resistant properties. 

2.8 WATER ABSORPTION AND EFFECT OF ADMIXTURE OF SAND.
Light weight aggregates used in blocks are porous and have higher water absorption than dense blocks (Andrew and William, 1978). The more the water cement ratio, the more porous the sandcrete block will be. 

The effect of the preference of the admixture of quartz-river sand over light weight sandcrete mixes is a common practice to increase the compressive strength and the bond of the resulting sandcrete blocks. This improves the durability, workability and reduces the cement requirements and the shrinkage of the block. The shrinkage of light weight sandcrete blocks is reduced by the addition of sand which acts as a stability element in the structure of the matrix (Andrew and William, 1978).
2.9.1
FACTORS AFFECTING LIQUID ABSORBILITY



Absorbing the liquid depends on the hiberstitial arrangement of the particles of the constituent materials at macro level. If is therefore necessary instigates the effects of cement with other constituents in the molding of nine inches block. Some of the properties are:

Porosity


Presence of admixtures may increase, decrease or maintain the porosity of the main material depending on the aggregate sizes. When imposed to persistent flooding, a highly porous block could absorb much water consequently become weak ended and eventual fall. The volume of liquid absorbed by a porous medium is an indication of its pore volume and it is a good approximate measure of its porosity.

Permeability
The term permeability is often loosely used to cover a number of different properties. In this paper, it is defined as the property of porous medium which characterizes the ease with which a fluid will flow in a permeable medium empresses permeability in terms of measurable quantities and states that the steady state rate of flow is directly proportional to the hydraulic gradient.

Sorptivity
The use of blocks for external walls in tropical humid climate, water – resistance ability of the blocks must be considered in order to minimize penetration of moisture or rain water into the building. Many times, block work is used in the construction of channels for drainage. Blocks to be used in such purposes must have low sorptivity value. Sorptivity is a measure of the capacity of a porous medium to absorb liquid by capillarity. 

(Hall, 1989), the absorption of water under capillary action is directly proportional to the square root of time. Various test method are used to determine hygrothermal properties of a material. However, in most cases, the test method chosen for a particular property is always the one appropriate to the predominant transport mechanism acting on the block.

After evolution of various methods capillary rise method is employed in this investigation due to its simpliarity and accuracy. Basically, a sample of sandcrete block is place with one edge filling in contact with water surface. Through that area, water is absorbed. The height of capillary rise is then measured at increasing time intervals. 

The funeness of the capillary pores in sandcrete blocks promotes absorption of water by capillary attraction; hence a measure of the rate of absorption provides a useful indication of the pore structure. If water is absorbed rapidly it shows that the pore are either large or straight; it the absorption rate is slow, then the pore are small or not easily accessible.

THERMAL PROPERTIES


Thermal properties of most cementitious materials are found to change with the presence of admixtures (Cisse and Laguabe, 2000; Okpala, 1993). The change is found to depend on the admixtures grain structure or interstitial arrangement within the main material and other micro structural parameters including the volumetric fraction of each constituent the shape of the particles, and the size distribution of the particles. In predicting the thermal performance of buildings, it is necessary to consider the dynamic effects of this variation. The thermal properties investigated in this study are:

Thermal conductivity (k): 

Thermal conductivity is a measure of the quantity of heat that flows through a material per unit time. Thermal conductivity of most materials is found to change with the presence of impurities or admixtures. From the fourier’s steady- state heat conduction equation, thermal conductivity is determined as:

Specific heat capacity (c)


It is a measure of the thermal storage capacity of the material. The specific heat capacity of a sandcrete block indicates the relative amount of heat energy of wall but with it is capable of storing per unit mass. Walls with high specific heat capacity can store more energy, have a larger thermal lag and thus, generally be more effective for thermal storage and peak load shifting. This time lag effect contributes to shifting demand to off- peak periods and improves overall thermal efficiency specific heat capacity of the sandcrete block is determined from the classical heat capacity equation.

Thermal diffusivity

Thermal diffusivity is a measure of the materials ability to undergo a temperature charge it describes the heat transfer capability of a material relative to its heat storage ability materials with a low thermal diffusivity have a slow rate of heat transfer relative to heat storage. Thermal diffusivity is obtained through the relation.

Thermal effusivity:

Thermal effusivity represents the capapcity of a material to absorb and release heat. The value of the thermal effusivity is useful in calculating the heat – accumulation capacity of materials with high thermal effusivity cannot hold heat long enough because heat will quickly disspate from its surface as soon as surrounding temperature drops. On the other hand, material with low thermal effusivity (But with high thermal inertia) will hold heat much longer.

CHAPTER THREE

MATERIALS AND METHODS
3.1 MATERIALS

Ordinary Portland cement (OPC) Unicem

Fine aggregate were obtained respectively from Nyama river in Awkuke and Amagu in Nsude in Udi L.G.A, both in Enugu State. Water was gotten from the laboratory reservoir. 

METHODS

This is to compare the use of locally excavated sand and river sand in terms of strength in sandcrete certain laboratory processes such as sieve analysis proctor compaction, mix design, silt test/clay dust test, moulding and compressive strength were carried out.

3.2 LOCATION OF LABORATORY


Enugu state University of science and technology soil and concrete labouratory were used to carry out all the practical.

3.3 SIEVE ANALYSIS OF NYAMA SAND

AIM: To determine the particle size distribution of the aggregate (fine)

APPARATUS: set of sieves, 4.75mm, 2.33mm, 1.18mm, 600m, 300m, 150um, aluminium plates, weighing balance, oven, brush and scope.

PROCEDURE: The sample was thoroughly washed clean and dried in the oven 24 hours at a temperature of 105oC. It was removed from the oven and allowed to cool. The sand was measured out and into the set of sieves from top ------- 4.75mm, 2.36mm, 1.18mm, 600, 300m, 150m at the bottom .... it was manually shacked for 10 miutes and the sample retained on each sieve was weighed.


Sample zone: zone 2.

3.4 SIEVE ANALYSIS OF NSUDE SAND (FINE)
AIM: To determine the particle size distribution of the aggregate (fine)

APPARATUS: set of sieves, 4.75mm, 2.36mm, 1.18mm, 600m, 300m, 150um, aluminium plates, weighing balance, oven, brush and scope.

PROCEDURE: The sample was thoroughly washed clean and dried in the oven 24 hours at a temperature of 105oC. It was removed from the oven and allowed to cool. The sand was measured out and into the set of sieves from top ------- 4.75mm, 2.36mm, 1.18mm, 600, 300m, 150m at the bottom.It was manually shacked for 10 miutes and the sample retained on each sieve was weighed.

Samplezone: After finding the fineness module the sample was zoned into zone 3 using sieve 600m.

PRECAUTIONS

We ensured forcing of samples through the sieves by hand pressure was avoided.

We ensured that spilling of soil sample from the sieve was avoided by properly fixing the sieves.

We ensured that the temperature did not exceed 110oc while drying the washed soil sample.

3.5 PROCTOR COMPACTION OF NSUDE

AIM: To determine the optimum moisture content (OMC) of Nsude sample.

APPARATUS: standard compaction mould (100mm diameter and 112.5mm height, rammer, detachable collar and base, fittings, weighing balance, oven crucibles triple beam, graduated jars, large mixing pan scope, trowel and straight edge.

PROCEDURE

Dry soil was collected and weighed, mixed with percentage of cement and water thoroughly.

The proctor mould was weighed without its collar.

The collar was then attached to the mould and held firmly by the fittings.

The mixed sample was filled into the mould in three layers and was compacted using the rammer giving the sample twenty-seven blows (27) for each layer.

The collar was removed and straight edge was used to cut the compacted sample to the level of the mould.

The mould containing the sample was weighed.

Crucible was used to collect sample and was kept in the oven for 24 hours to determine the moisture content.

The above processes were repeated until the values of weight of compacted sample starts decreasing after having increased for a while.

After drying for 24 hours in the oven a temperature ranging from 105oC – 110oC, the dried samples in the crucible was weighed again.

The moisture content was gotten.

Maximum dry density (MDD) was plotted against moisture content and optimum moisture content value was obtained. This was used in determining the mix design used in moulding the blocks.

3.6 PROCTOR COMPACTION OF NYAMA RIVER

AIM: To determine the optimum moisture content (OMC) of Nyama river sample.

APPARATUS: standard compaction mould (100mm diameter and 112.5mm height, rammer, detachable collar and base, fittings, weighing balance, oven crucibles triple beam, graduated jars, large mixing pan scope, trowel and straight edge.

 PROCEDURE

Dry soil was collected and weighed, mixed with percentage of cement and water thoroughly.

The proctor mould was weighed without its collar.

The collar was then attached to the mould and held firmly by the fittings.

The mixed sample was filled into the mould in three layers and was compacted using the rammer giving the sample twenty-seven blows (27) for each layer.

The collar was removed and straight edge was used to cut the compacted sample to the level of the mould.

The mould containing the sample was weighed.

Crucible was used to collect sample and was kept in the oven for 24 hours to determine the moisture content.

The above processes were repeated until the values of weight of compacted sample starts decreasing after having increased for a while.

After drying for 24 hours in the oven a temperature ranging from 105oC – 110oC, the dried samples in the crucible was weighed again.

The moisture content was gotten.

Maximum dry density (MDD) was plotted against moisture content and optimum moisture content value was obtained. This was used in determining the mix design used in moulding the blocks    


3.7 MIX DESIGN

Aim: To determine the water, cement and aggregate ratio.

Apparatus: Crucibles, triple beam and oven

Procedure: Small volume of soil samples were weighed and kept in the oven for 24 hours with temperature ranging from 105oC – 110oC 

After 24 hours, the samples were removed from the oven and weighed

Moisture content and percentage moisture content was gotten

The existing M.C was subtracted from the O.M.C to get the required M.C

The standard sandcrete ratio was used 1:6

The water cement ratio percentage was gotten by dividing the required MC by the percentage of mix ratio.

The quantity of water to apply was gotten by multiplying the water content ratio percentage by the volume of cement.

3.8 SILT TEST

Aim: To determine the silt content of the samples.

Apparatus: Aluminum plates, graduated jars, weighing balance, table salt, water and oven.

Procedure
Small volume of soil samples were kept in the oven for 24 hours with temperature ranging from 105oC – 110oC.

Samples were allowed to cool after 24 hours.

500ml of water was measured out.

Two table spoonful of table salt was scoped into the 500ml of water to form salt solution.

100ml of salt solution was poured in a separate jar

Soil sample was then poured into the 100ml of salt solution to the level of 90ml of the jar.

Additional salt solution was poured into the mixture to the level of 150ml, and shacked for 60 second.

After shacking for 60 second, the mixture was allowed for 3 hours to settle. And reading was taken.

3.9 COMPRESSIVE TEST

Aim: To determine the compressive strength 

Apparatus: Concrete crushing machine weighing balance and wheel barrow.

Procedure: 

Weigh the block

Switch on the concrete crushing machine

Lay the block on the sitting.

Lock the pressure faucet.

CHAPTER FOUR

RESULTS AND PRESENTATION

Table 4.1 shows the sieve analysis result of excavated sand (NSUDE)

	BS sieve size (mm)
	Weight retained
	% weight retained 
	Cumulative % wt retained 
	Cumulative % passing

	4.75
	2.5
	0.17
	0.17
	99.83

	2.36
	24.3
	1.67
	1.84
	98.16

	1.18
	86.4
	5.93
	7.77
	92.23

	600μm
	361.55
	24.80
	32.57
	67.43

	300μm
	844.2
	57.90
	90.47
	9.53

	150μm
	139.2
	9.55
	100.02
	0.002

	
	1458.15
	
	232.84
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Finess module
= Σcumulative % weight retained








100

= 
232.84

=
2.33


  100

Sample zone: After finding the finess module the sample was zoned into zone 3 using sieve 600μm.

4.2: Table and graph of sieve analysis of Nyama sand

SIEVE ANALYSIS (WET/DRY SIEVING)

RIVER SAND

Site:………………. Location:………NYAMA 2……… Depth:………1.0m…………….
Laboratory Ref. No:… …….…… Operator… …………….…..Date:……19/6/15……...

	B.S. Sieve Sizes
	Weight Retained (g)
	Percentage Retained
	Cummulative Percentage weight retained
	Percentage Passing
	Max Sieve Load

	3rd
	75mm
	
	
	
	
	(gm)

	2”
	53mm
	
	
	
	
	4500

	1 ½”
	37.5mm
	
	
	
	
	3500

	1”
	26.5mm
	
	
	
	
	2500

	¾” 
	19mm
	
	
	
	
	2000

	½” 
	13.2mm
	
	
	
	
	1500

	3/8”
	9.5mm
	
	
	
	
	1000

	3/16”
	4.75mm
	2.5
	0.58
	0.18
	99.82
	500

	No. 7
	2.36mm
	27.4
	2.01
	2.19
	97.81
	200

	14
	1.18mm
	78.0
	5.74
	7.93
	92.07
	100

	25
	600µm
	596.5
	43.86
	51.79
	48.21
	75

	36
	425µm
	
	
	
	
	75

	52
	300µm
	613.75
	45.13
	96.92
	3.08
	50

	100
	150µm
	41.9
	3.08
	100.0
	0.0
	40

	200
	63µm
	
	
	
	
	25

	Passing No. 200
	
	
	
	
	

	Total
	1360.05
	
	259.01
	
	


Weight of Sample before washing:………………….……………1450……………………………..gm

Weight after washing…………1400….………. (gm) wt Passing 63um …………...….gm

1st Quartering:……………………………… gm  2nd Quatering…………………………...

FACTOR …………………… gm factor ………………………………………….gm

SIGNED:……………………………………..

Finess modules 
= Σcumulative % weight retained








100

= 
259.01

=
2.59


  100

Sample zone: After finding the finess module the sample was zoned into zone 2 using sieve 600μm.
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Determination of Particle Size Distribution of Soils

SIEVE ANALYSIS (WET/DRY SIEVING)

EXCAVATED SAND

Site:……………………………. Location:………NSUDE 2……… Depth:………1.0m…………….
Laboratory Ref. No:… …….…… Operator… …………………..…….…..Date:……19/6/15……...

	B.S. Sieve Sizes
	Weight Retained (g)
	Percentage Retained
	Cummulative Percentage weight retained
	Percentage Passing
	Max Sieve Load

	3rd
	75mm
	
	
	
	
	(gm)

	2”
	53mm
	
	
	
	
	4500

	1 ½”
	37.5mm
	
	
	
	
	3500

	1”
	26.5mm
	
	
	
	
	2500

	¾” 
	19mm
	
	
	
	
	2000

	½” 
	13.2mm
	
	
	
	
	1500

	3/8”
	9.5mm
	
	
	
	
	1000

	3/16”
	4.75mm
	2.5
	0.17
	0.17
	99.83
	500

	No. 7
	2.36mm
	24.3
	1.67
	1.84
	98.16
	200

	14
	1.18mm
	86.4
	5.93
	7.77
	92.23
	100

	25
	600µm
	361.55
	24.80
	32.57
	67.43
	75

	36
	425µm
	
	
	
	
	75

	52
	300µm
	844.2
	57.90
	90.47
	9.53
	50

	100
	150µm
	139.2
	9.55
	100.02
	0.002
	40

	200
	63µm
	
	
	
	
	25

	Passing No. 200
	
	
	
	
	

	Total
	1458.15
	
	232.84
	
	


Weight of Sample before washing:…….……………1660……………………………..gm

Weight after washing…………1560….………. (gm) wt Passing 63um …………...……………….gm

1st Quartering:……………… gm  2nd Quatering………………………………………...
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4.5: TABLE 4.5 SHOWS THE PROCTOR COMPACTION RESULT OF EXCAVATED SAND
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4.6: Table 4.6 shows the proctor compaction result of river sand.
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4.7: MIX DESIGN RESULT 

	
	RIVER SAND
	EXCAVATED SAND

	Moisture content
	0.45
	0.15

	% of moisture
	1.1%
	0.30%

	O.M.C
	8.2
	6.0

	Existing water
	1.1
	0.30

	Required M.C
	7.1
	5.7

	Mix ratio
	1.6
	1.6


4.7.1 FOR EXCAVATED SAND

O.M.C

=
6.0%

Existing M.C
=
0.3%

Required M.C
=
5.7%

Mix ratio

=
1.6

1/6 x 100

= 16.7%
Water cement ratio
=


Quantity of water to apply


= 0.34 x 25
= 8.55kg

Summary of excavated sand

Cement
=
25kg

Water 
=
8.53kg

Sand

=
6 head pan or 1½ wheel barrow

4.7.2 FOR RIVER SAND

O.M.C

=
8.2%

Existing M.C
=
1.1%

Required M.C
=
7.1%

Mix ratio

=
1.6

1/6 x 100

= 16.7%
For Water cement ratio
=


Quantity of water to apply


= 0.43 x 25
= 10.63kg

Summary of river sand

Cement
=
25kg

Water 
=
10.63kg

Sand

=
6 head pan or 1½ wheel barrow

4.8
SILT TEST RESULTS

4.8.1 FOR RIVER SAND

Silt content
= 

Silt and sand = 102ml

Sand = 96ml

4.8.2 FOR EXCAVATED SAND

Silt content
= 

Silt and sand = 101.5ml

Sand = 100ml

4.8.3 AREA OF BLOCK

Void
= 161mm length and 140mm width

Area of void = 140x161 = 22540x2 = 45080mm

Area of block = 225x450 = 101250mm

Area of solid block alone = 101250 – 45080 

= 56170mm2


	BLOCK I.D
	AGE OF CURING AND CRUSHING DATE
	DIMENSION (mm)
	Weight of block (kg)
	Crushing load (KN)
	Strength in N/mm2
	Mean strength (N/mm2)
	Average strength (N/mm2)

	Block 1
Block 2
Block 3
Block 4
Block 5
	7 days 
27/8/15
	450x225x225
	19.05
19.10
19.45
19.15
19.10
19.17
	10
10
10
10
10
	0.178
0.178
0.178
0.178
0.178
	0.89
	0.178

	Block 1
Block 2
Block 3
Block 4
Block 5
	14 days
3/9/15
	450x225x225
	19.30
18.70
18.65
18.60
18.60
18.77
	40
50
40
50
40
	0.712
0.890
0.712
0.890
0.712
	3916

	0.783

	Block 1
Block 2
Block 3
Block 4
Block 5
	28 days 
17/9/15

	450x225x225
	18.60
18.45
18.60
18.55
18.60
18.56
	65
60
50
50
60
	1.157
1.068
0.890
0.890
0.068
	5.073
	1.0146


	BLOCK I.D
	AGE OF CURING AND CRUSHING DATE
	DIMENSION (mm)
	Weight of block (kg)
	Crushing load (KN)
	Strength in N/mm2
	Mean strength (N/mm2)
	Average strength (N/mm2)

	Block 1
Block 2
Block 3
Block 4
Block 5
	7 days 
27/8/15
	450x225x225
	20.30
19.75
19.65
19.75
19.55
19.80
	20
20
25
20
20
	0.356
0.356
0.445
0.356
0.356
	1.869
	0.3738

	Block 1
Block 2
Block 3
Block 4
Block 5
	14 days
3/9/15
	450x225x225
	19.30
19.15
19.30
19.15
19.10
19.20
	80
85
80
70
80
	1.424
1.513
1.424
1.246
1.44
	7.031

	1.4062

	Block 1
Block 2
Block 3
Block 4
Block 5
	28 days 
17/9/15

	450x225x225
	19.0
18.65
19.0
18.85
18.95
18.89
	70
90
95
90
100
	1.246
1.602
1.691
1.602
1.780
	7.921
	1.5842


CHAPTER FIVE

5.0 OBSERVATION, RECOMMENDATION AND CONCLUSION

5.1
OBSERVATION


During the sample collection, Nsude sand was very sharp in its physical appearance, but after the sieve analysis, it happened that Nyama (river sand) was better than Nsude.

5.2 CONCLUSION


From the research done, Nsude sand is not good for sandcrete work, but it is good for plastering. Reason because Nsude sand belongs to zone 3 after the sieve analysis. Zone one and zone 2 are for concrete/sandcrete works, while zone 3 and zone 4 are for plastering. 

5.3 RECOMMENDATIONS

After the comparing the two samples, I recommend Nyama (river sand) to be used for concrete/sandcrete works because Nyama is in zone 2 while Nsude is in zone 3.


It is also recommend to other researchers to further investigate and have a deeper analyzed view into this topic.
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4.5.1: Graph of proctor compaction of excavated sand








4.6.1 Graph of proctor compaction of river sand.
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4.9 shows the compressive strength details of excavated sand in sandcrete block





4.9.1 shows the compressive strength details of river sand in sandcrete block
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