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[bookmark: _Toc103675640]Introduction: 
Materials are what make up Engineering complete as they lead to the formation of a structure.
The main construction materials used in our local context are cement, aggregate or gravel coarse aggregate), sand (fine aggregate), water, timber, steel, aluminum, etc. discussing about the materials, we will mainly focus on sand, aggregates and cement for our discussion here. Material science mainly focusses on the formation of the materials, origin, composition, purpose in construction, how they are used. 
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[bookmark: _Toc103675641]Description: 
In this description, we will concentrate of discussing about Timber, Stone, Soil (Clay or Earth). Below is their study.
[bookmark: _Toc103675642]TIMBER
Timber is a construction material product obtained from trees, trees vary in types and species. We have hard wood and soft wood which have different life spans to be produced to make team. In order to manage forests well, we need to grow variety of tree species and carry on selective harvesting to conserve the environment and avoid soil erosion and water source contamination.
Most commercial forests are monoculture clear cut causing environment degradation and destruction of habitat for wildlife.
Soft woods normally mature faster than hard wood and their application purposes always vary.
Most African countries do not process timber, they normally export the timber to the east or Europe and America then import the finished products in terms of furniture.
[bookmark: _Toc103675643]USE OF TIMBER AND ITS PRODUCTS IN THE CONSTRUCTION INDUSTRY.
· Timber can be used to construct a timber jointed structure.
· For joinery to make windows and doors.
· For boarding a structure.
· Rigid insulation cellulose board for roofing.
· Plywood, MDF boards used structurally and decoratively.
· 

[bookmark: _Toc103675644]SOIL 
Soils are remains of physical, chemical and natural occurrences that cause rock materials to deposit. This weathering processes involve freezing and thawing, rolling and grinding or blowing, as dust in the air. Soil has several types which include, clay, silt, sand, gravel and organic.
[bookmark: _Toc103675645]Soil groups.
Soils vary in normally physically and chemically and below are different soil types described;
Gravel; these are the largest soil particles which vary in sizes from 76.2 millimeters maximum to the 10th sieve size, 2.o millimeters. They irregular or rounded soil particles.
Sand; these are smaller than the gravel and they fall after the gravel in the size as any size smaller than the 10th sieve to the 200th sieve, 0.074 millimeters in diameter. They normally have a sub angular or semi sharp appearance.
Silt; they have a fine floury texture when dry. They normally have broken surface appearance when rubbed between the fore fingers while moist.
Clay; they form very hard particles or lumps when dried up. They can be rolled into a ribbon between the thump and for fingers when dry.
Organic; Consists of either partially decomposed vegetation (peat) or finely divided vegetable matter (organic silt and clay).
GRAIN SIZE LIMITS
Most soils consist of mixtures of five basic soil types and a re identified according to the classifications and amounts of each soil type included, such as sandy clay, clayey sand, silty gravel. The physical mineral particles of soils are divided into five types, each with a specific physical grain size range, as shown below
	GRAIN SIZE LIMITS FOR SOIL

	NAME
	SIZE IN INCHES
	SIZE IN MILLIMETERS
	SIEVE NUBER

	Gravel
	3.0 to 0.08
	76.2 to 2.0
	3 in to 10th

	Sand
	0.08 to 0.003
	2.0 to 0.074
	No. 10 to No. 200

	Silt
	0.003 to 0.0002
	0.074 to 0.005
	

	Clay
	Less than 0.0002
	Less than 0.005
	

	Colloids
	Less than 0.0004
	Less than 0.001
	



[bookmark: _Toc103675646]Soil Properties and characteristics
The soils used by Engineers and technicians vary in sizes and composition, understanding their various sizes and composition helps Engineers understand which machines and methods need to be used for construction using a specific soil type. Below we will study the different soil properties and characteristics.
Capillarity, this is the ability of the soil to absorb and transmit water in all directions. Capillarity action can damage embarkment since soils sealed by the pavement cannot escape causing collapse and damage of the embarkment. As a preventive measure, it is always advisable to place a layer of an insulation between the water surface and the pavement.
Compressibility, this is when the volume of the soil reduces as a result of the action of a force on it. Both air and water get pushed out of the soil making the soil particles to be closer to each other.
Elasticity, this is the ability of any material to recover its original shape or size after deformation. This can also be the state at which soil comes back to its original volume after a compressive load has been removed.
Permeability, this is the ability of a material to allow fluid through it. For aggregates or soils, water normally passes through it. for materials with coarse particles, the permeability level is high compared to materials with fine particles.
Settlement, this occurs in an embarkment to reduces its surface by consolidating the fill materials in the embarkment, it can reduce strength and support to the embarkment.
Shearing resistance, this is when the soil is able to resist sliding beyond one another when force is applied. Internal friction is one of the factors that are involved in shearing resistance, its properties of granular or core materials make up the internal resistance. Internal resistance is when the particles in the soil resist to slide beyond each other and this is higher in gravel and sand compared to silt and clay. Cohesion is when fine grained soil resist sliding, and it is high in silt and clay soils compared to coarse and sandy soils. Thus, shearing resistance depends on Internal friction and Cohesion.
Shrinkage, this occurs in fine grained soil as a result of loss of water from the soil through evaporation. Sand and gravel do not shrink in a great degree compared to clay and silt. It should be noted that when soils are dry and shrink and when wet they expand; this is not a good soil for a foundation.
[bookmark: _Toc103675647]SOIL MECHANICS
The term ‘soil’ means, the loose unconsolidated inorganic material on the earth’s crust produced by the disintegration of rocks, overlying hard rock with or without organic matter. The foundations of all the structures we construct as Engineers are normally pit on such soils hence the reason for our interest to study the engineering behavior of the soil.
Soil mechanics is the term used to study soil in reference to its usage in engineering purposes such as a construction material or a foundation material. 
When we apply soil mechanics in different construction of foundation of structures, this is called foundation engineering. And for one to come up with a stable foundation that can equally carry all the loads of the structures to the soil effectively, he needs to understand the engineering behavior of the soil which is termed as soil mechanics. It is difficult to differentiate between soil mechanics and foundation engineering according to Terzaghi.
[bookmark: _Toc103675648]Fields of application of soil mechanics.
Foundations
All the structures constructed by engineers have loads and these loads must be carried to the soils through a properly designed foundations, these foundations are possible and properly to design only with the knowledge of foundation engineering.
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Underground and earth retaining structures.
Underground structures such as sewer lines, drainage structures, tunnels and earth structures such as retaining walls and bulkheads con only be constructed using the principle of soil mechanics and soil interactions.
Pavement design.
Pavements can be rigid or flexible pavements. The flexible pavements design normally depends on the subgrade of the soil to be constructed. This subgrade is compacted in layers using mechanical compaction or traffic compaction to make it a usable pavement. Problems happening to the design of pavements are the effects of repetitive loading, swelling and shrinkage of sub-soil and frost action and one cannot avoid such problems during the design process without the knowledge of soil mechanics.
Excavations, embarkments and dams.
Excavations may require slope stability analysis, excavation of foundations may require supports through timbering or bracing and to do this, the knowledge of soil mechanics is important.
Also, the construction of embarkments and dams where we use soils, the knowledge of the engineering behavior of the soil is required especially in the presence of water. To be a successful foundation engineer, one needs to understand soil mechanics as it is difficult to differentiate between the two.
[bookmark: _Toc103675649]SOIL FORMATION
Soils are formed through the help of weathering process, which means the decomposition of rocks and minerals through the actions of nature, mechanical or mechanical reactions to rocks that make them break into smaller particles.
Weathering can occur during natural occurrences such as rain, wind, erosion, glaciers etc. Obviously, soils formed by mechanical weathering (that is, disintegration of rocks by the action of wind, water and glaciers) bear a similarity in certain properties to the minerals in the parent rock, since chemical changes which could destroy their identity do not take place. Leaching, mechanical weathering all occur in soil formation.
Our rocks such as sedimentary rocks and metamorphic rocks, break up to form soil on the earth surface. Soils are very important material in the engineering context used both in the first phase construction to the end finishing level of the structures. In roads, soils cut be used to fill to low lying levels of the pavement or they can be cut to attain a certain desirable level. For civil engineers, they mostly focus on sand soils used during construction and plastering of structures while red soils or marram are used both in backfilling of structures and roads/ bridges.
[bookmark: _Toc103675650]SOIL PROFILE
When weathering process takes place, soils are formed from rocks by weathering and eluviation. These soils do not have the same physical and chemical characteristics. To find out how these vary from one type to the other, we need to know their different compositions which is their profile.
In most cases, soils have three different types or layers or horizons of profiles and if we go further, it might go up to five horizons. Starting from the earth surface, these horizons are denoted by A-Horizons, B-Horizons and C-horizons.
The A-Horizons are on the surface of the earth caused by weather and leaching of materials and chemicals from rocks. They are normally black in color and cost of vegetation and natural plant and animal material that is decomposed. It is more important or useful for agriculture and plant growth. It has a thickness ranging from a few centimeters to half a meter.
The B-Horizon are washed from the A-horizon by eluviation and they are useful for engineers for construction of simple structures up to single storey buildings and highway construction. Their size normally ranges from 0.5 to 0.75 meters.
The C-Horizon, the material in the C-horizon is in the same physical and chemical state as it was first deposited by water, wind or ice in the geological cycle. The thickness of this horizon may range from a few centimeters to more than 30 m. The upper region of this horizon is often oxidized to a considerable extent. It is from this horizon that the bulk of the material is often borrowed for the construction of large soil structures such as earth dams.
All these horizons from A-C, may consist of sub-horizons and the transition between each of them maybe slow and gradual. Some stages might be missing in the horizons.
Some commonly used terms in soils.
Bentonite: this is a decomposed volcanic ash which has high percentage of clay mineral.
Black cotton soil: black soil containing a high level of montmorillonite and colloidal material. It has a high degree of shrinkage and swelling. It is called black cotton soil because cotton grows well in black soils.
Boulder clay: this contains all types and sizes of rock fragments from boulders down to pulverized clay materials.
Loam: A mixture of clay, sand and silt approximately in equal proportions.
Topsoil, surface material which supports the existence and plants.
Hard pan, densely cemented soils that remain hard when wet. Boulder clays or glacial tills may also be called hard pan.
[bookmark: _Toc103675651]STRUCTURE OF SOIL.
This is how soil grains are arranged and aggregated. In a broader sense, consideration of mineralogical composition, electrical properties, orientation and shape of soil grains, nature and properties of soil water and the interaction of soil water and soil grains, also may be included in the study of soil structure, which is typical for transported or sediments soils. It is important to study soils in Engineering because of their engineering properties, such as compressibility, shear strength etc.
In the study of soil structure, we normally study the following common types.
· Single grained structure, this is a characteristics coarse grained soils with particle size greater than 0.02mm.
· Honeycomb structure
· Flocculent structure
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[bookmark: _Toc103675652]General Analysis:
[bookmark: _Toc55979576]Concrete works in Civil engineering are applied in almost over 40% of the works. We can use concrete in Foundations, slabs, columns, beams, bridges, roof tops, roads and so many construction activities. Much emphasis should be put on the quality, strength and durability while preparing concrete.
Depending on economic situation and size of the projects, we may employ manual methods of handling concrete works or use of machinery. As discussed earlier, for concrete to bring exactly the desired shape and quality required, we need to make formworks to the desired shapes and support the formwork using the right size of supports and props for the desired period.
Steel reinforcements are very important parts of the construction process used to reinforce mainly concrete structures to make them strong enough against tensile stresses. The steel employed into a structural member depends on the purpose and nature of load this structure is meant to carry


















[bookmark: _Toc103675653]Actualization: 
We will take a scenario of the construction of the Juba National Football stadium currently happening in Juba, South Sudan the project started well from foundation up to the roof and the sitting steps of the stadium, the already set form work collapsed dangerously injuring a number of workers.
The investigation report showed that this formwork bracings and supports were not adequate and strong enough to even carry its self-weight of the formwork as this occurred before casting would be done that is why enough bracing of every formwork should be done adequately and using the right strength materials.
Taking a situation this occurred during casting when workers were below the working area, this would result into loss of lives and multiple injuries to workers compromising with the construction industry, hence forth all the necessary measures should be taken while constructing concrete structures.
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[bookmark: _Toc103675654]General Recommendations:
Concrete works being very important parts of all Civil Engineering projects require so much attention, and below are the recommendations for various concrete works;
· All workers, or Engineers should use the right ratio for mixing concrete
· All formworks be reviewed by skilled personnel on the strength and durability before casting can commence
· All the necessary laboratory tests should be carried out such as the slump test, compressive strength test
· The right size of aggregates, sand should be used for the right size
· All concrete mixes must ensure workability at all time
· Concrete mixtures are recommended for larger concrete works
· All workers should wear safety gadgets while working on concrete structures.
· Employ the right workers to carry out the concrete works. 
· Steel reinforcements should be of the right sizes and quality
· All timbers be treated with anti-rust and anti-termite treatment.
There can be more recommendations on concrete works to ensure quality, safety and durability.
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[bookmark: _Toc103675655]Conclusion:
Formwork plays a very important role and a key component of the concrete construction industry. Concrete formwork construction is used in virtually every sector from the simple construction to highly complex projects. The general design and construction requirement of a formwork must take into account the elements of quality, safety and economy. Formwork currently accounts for approximately up to 60% of the total cost of concrete work in a project. The formwork needs to be treated with care to ensure it is cost effective and is utilized in a technically efficient way over its extended working life. Failures of formwork are the cause of many accidents and the failures are related to the collapse of temporary supporting structures or premature removal of the formwork.
The concrete mix design method is very important for the production of good quality concrete. Good quality concrete is essential to ensure the resistance and stability of a building structure or civil engineering structures. In the preparation of mix concrete design, material quality control requirements and aspects of provision should also be emphasized as well as for the production of good quality concrete. Curing and compaction methods also need to be implemented carefully so that concrete can play its role optimally. The laboratory experiments needed to determine the engineering and durability properties of concrete.
Destructive and non-destructive tests can be done on site or in laboratory.
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