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PREFACE

	This booklet contains the details of activities and experience undergone during my four(4)months Student Industrial Work Experience Scheme, also known as SIWES which was held at of GODNIPA NIG LTD the experience and knowledge acquired during the programme was written in this report which is basically on construction, which is also essential for the fulfillment of National Certificate. It has exposed me to the use of various tools whose operation techniques work only but theoretically explained in the lecture room. I thank the National Board of Technical Education for the introduction of the Student Industrial Work Experience Scheme (SIWES) programmed to the school of learning.

CHAPTER ONE

1.1  INTRODUCTION

	Student Industrial Work Experience Scheme is a programme designed by many tertiary institutions to acquaint students with the practical or field knowledge of their profession. It enhances student’s knowledge of the past, present and the future. By the past, I mean it affords the student an opportunity to witness practically what has been taught theoretically in the class. And by the present, I mean distinguishing between theoretical knowledge and what is on ground i.e.  the reality of the 100% assumption by the theories. It also affords student the current knowledge of what the field is all about, getting familiar with new development in technology. The future aspect of it is the foreknowledge of what should be expected when he/she begins to practice the profession. In partial fulfillment of the award of Bachelor’s Degree in engineering in the Faculty of engineering, University of Jos. The SIWES programme is very important .It makes engineering very real, to be precise, civil engineering.

1.2 BACKGROUND OF SIWES
	The programme (SIWES) came to existence through establishment of the Industrial Training Fund (ITF) under decree 47 of 1971 in bid top boost professionalism in the construction industry. The fund in its policy statement NO.1 published in 1973 inserted a clause dealing with the issue of practical skill. The fund will seek to look out co-operative machinery with industry, where students in institutions of higher learning may rewrite industrial training or mid-career attachment by contribution to the allowance payable to the students. SIWES is therefore a skill training programme designed to expose and prepare students of the universities, polytechnics and colleges of education to practical work on site, this scheme is for students of engineering and technology including environmental, technical and business studies.

1.3 BODIES INVOLVED IN THE MANAGEMENT OF SIWE
· The Federal Government.
· Industrial Training Fund (ITF).
Other supervising agents are:
· National University Commission (NUC).
· National Board for Technical Education (NBTE).
· National Council for College of Education (NCE).
The functions of the agencies above include:
· Establish SIWE Sand accredit SIWES unit in the approved institutions.
· Formulate policies and guidelines for participating bodies and institutions as well as appointing SIWES coordinates and supporting staff.
· Supervise students at their places of attachment and sign their log-book and I.T forms.
· Ensure payment of allowances for students and supervisors.
· Ensure adequate funding of the scheme.

1.4  IMPORTANCEOFSIWESTO CIVIL ENGINEERING
· It exposes students to more practical work methods and techniques in civil engineering.
· It provides students in civil engineering with an opportunity to apply their theoretical knowledge to real life situations.
· It enables students in civil engineering to gain experience in handling equipment and machineries.
1.5  JUSTIFICATION OFCHOICEOFINDUSTRY
	Theoretical knowledge alone would not usually prepare and prepare an educated person 
For the world of work. The worker or productive individual must not only be knowledge able but also be versatile in the application of skills to perform defined jobs or work. Both education and training are important; there cannot be effective education without some training input and there cannot be effective training without some educational input.


CHAPTER TWO
2.0 	LITERATURE REVIEW
2.1	 DEFENSE RESEARCH AND DEVELOPMENT
        The Defense Research Development coordinates and conducts research and development of military science and technology for the purpose of enhancing local sourcing of material in support of military operations. It is headed by the Director General of Defense Research Development
2.2 MISSION: To be a internationally recognized research and development centre capable of    meeting Nigeria's defense          and security needs while leveraging on expertise of indigenous and international partners.
2.3 VISION: To provide strategic direction for self-reliance in defense and security needs through research and developments. 

CHAPTER THREE
3.0  MATERIALS AND METHODS
3.1 MATERIALS
· Concrete: Concrete is a composite material composed of fine and coarse aggregate bonded together with a fluid cement (cement paste) that hardens (cures) over time. When aggregate is mixed with dry Portland cement and water, the mixture forms fluid slurry that is easily poured and molded into shape.

· Cements: Cement is a dry powdery substance made by calcimine lime and clay, when mixed with water to form mortar or mixed with sand, gravel and water to make concrete. It is a binder material. Once hardened, cement delivers sufficient strength to structures.

· Water: A clear colorless liquid, odorless and tasteless when pure, that occurs as rain, snow and ice, forms  rivers, lake and seas, and is essential for life. Water is one of the most important elements in construction and is required for the preparation of mortar, mixing of cement concrete and for curing work e.t.c. The quality of water used has a direct impact on the strength of the mortar and cement concrete in the construction work.
· Aggregate: This consists of sand, ground crushed stone, and similar such materials. Aggregate may either be light or heavyweight and also all-in-aggregates .Aggregates must be clean, structural sound, well graded and weather resistance.
There are two types of Aggregates:

· Fine Aggregate (sand): These are any natural sand particles or any crushed rock (stone dust).
· Coarse Aggregate: These are crush rocks used in the production of concrete, and are of different sizes.
· Reinforcement bar: Reinforcement is provided in concrete structures to enhance its tensile strength. Basically reinforcement bars of different sizes were used in reinforcing the column base (basket), retaining wall ,columns, beams and slabs e.t.c. Therefore in all structural members, the Reinforcement is provided in the region of the members that will be subjected to tension. The diameters of reinforcement bars used were Y-8,Y-10,Y-12,Y-16 and Y-20 respectively.
· Binding wires: This is flexible steel which are used to tie reinforcement together.
Binding wire is used for binding reinforcement slabs, metal mesh processing, beams walls, columns and so on. In particular, it is used in concrete construction. Binding wire provides a secure hold reinforcing bars of different diameters.
3.2 EQUIPMENT
The following are various tools used on site.
· Trowel: This is a flat metal blade fixed to a short handle used for the application, jointing, smoothing, and shaping of mortar in masonry. It is also used in trimming of block/bricks. Trowel size range from 225-350mm measuring from the blade.
· Spirit level: This is a Hand-tools used for indicating true horizontal and vertical of a work, by means of air bubbles sealed in a marked, liquid-filled glass tube mounted in a frame; the tube is horizontal when the bubble is between two marks. Spirit level is of various lengths ranging from about 250mm - 1.2 mm.
· Builder’s square: this is a hand tool of a angle 90 which measures 600mm by 450mm long. It is used for setting - out walls at right angel triangle to check for square nature of a section of work.
3.3MACHINERIES USED
	The machineries that were used on site were brought into consideration so as to promote high standard requirement. Machineries are used on site to eliminate heavy manual work. Such machineries that were used include the following;
· Excavator: Excavator is a earthmoving machine that feature a bucket, arm, rotating cab, and movable tracks. These components provide superior digging power and mobility, allowing this heavy equipment to perform a variety of functions, from digging trenches and breaking holes to lifting away waste and excavating mines.
· Concrete mixer: A concrete mixer (often mistakenly called a cement mixer) is a device that homogeneously combines cement, aggregate such as sand or gravel, and water to form concrete. A typical concrete mixer uses a revolving drum to mix the components.
3.4 STRUCTURAL MEMBER
These are members that form the skeleton system that supports the structure.
· Foundation: A foundation is the substructure on which the whole building rests on. Foundations are generally considered either shallow or deep and are selected prior to the structural property of the soil.
· [image: ]Pad foundation: Pad foundations are common for storey buildings which are situated on relatively good soil. The function of the pad is to spread out the point load coming from the building over an area large enough to make the applied pressure lower than the soil’s load bearing capacity. As a result, the size of the pad or base depends on the bearing capacity of the soil. For good soils, the pads are always relatively small compared to those in low-bearing soils.
	                             Showing pad footing reinforcement works 

· Beams: A beam is a structural element that is capable of withstanding load primarily by resisting bending. The bending force induced into the material of the beam as a result of the external loads, own weight, span and external reactions to these loads is called a bending moment. Beams are characterized by their profile (shape of cross-section), their length, and their material. Also a beam is a horizontal member of a building which receives load from the slab and the transmitting them to the column and to the foundation. Generally, beams not exceeding 6.0m are designed for a depth of 450mm while between 6.0m and 7.0m has a depth of 600mm i.e. the longer the span of the beam the larger the depth of the beam.
· [image: ]Columns: The column is the structural member that receives load from the beams and transfers it down to the foundation. The columns are usually compression members, but are also subjected to bending along their axes. The primary function of a column or wall is to act as a vertical support to suspended members and to transmit loads from these members to the foundation below. Hence, its strength lies in the capacity of the resist compressive stress.
				Showing columns of different sizes.

3.4 QUALITY CONTROL OF CONCRETE
· Concrete mix ratio. : Concrete mix ratios are the proportions of concrete components such as cement, sand, aggregates and water. These mix ratios are decided based on type of construction and mix designs. Mixing water with the cement, fine aggregate and coarse aggregate will form a paste that will bind the materials together until the mix hardens. The strength properties of the concrete are inversely proportional to the water cement ratio.
· Transportation: This involves the means of conveying materials, concrete from one place to the other on site. In the case of concrete, concrete where conveyed from the point of mixing to the point of placement. The choice of  transportation depends on the size and complexity of the site, weather condition and the height of the placement of the concrete. The mode of transportation used was the manual method with the use of head pans and labors. A Manson’s ladder was made of timber that was constructed to enhance vertical/inclined movements.

· Concreting: This so generally referred to as casting. It is process of working with freshly mixed concrete especially the placing of concrete.

· Curing: After the placing and compacting of the concrete it is allowed to sufficiently harden for a day than the curing process comes in which involves the prevention of the evaporation of moisture in the concrete. The concrete was watered for days with the use of a hosepipe connected to a bore hole. This was done to avoid shrinkage of the concrete and cause a more permanent and durable material produced.

· Block-work: This is the process of laying concrete masonry units to form either external walls as in-fills or lock wall which are load-bearing or non- load bearing or internal walls as partitions. These masonry units are commonly hollow sand-Crete blocks which are much economical per unit of wall area. The standard sand-Crete block wall is explained below;

Sequence of laying of sand-Crete block wall:
· A bed of mortar is spread on the footing/floor.
· The first course of blocks for a lead is laid on the mortar. The mortar for the head joint is applied to the end of each block with the trowel before the block is laid.
· The lead is built higher .Mortar is normally applied only to the face shells of the block and not to the webs.
· Lintel: This is a structural element usually horizontal that spans the space or opening between two vertical supports. It is used to support and transmit the load above the opening to the sides. Lintels are usually placed above doors and windows openings. On site in-situ lintels were used. A marine board is used for the form-work and was casted on site.

· Backfilling: Backfilling is the process of reusing or replacing the soil that is removed during the excavation of foundations or other ground works to support and strengthen a structure. It protects foundations and forms part of the substructure of slabs, roadways, walkways and other groundwork elements.

	
3.5 CONSTRUCTION ACTIVITIES

· Site Clearance: The very first step is site clearance which involves removal of grass and vegetation along with any other objections which might be there in the site, site clearance can either be done manually or mechanically.

· Setting-out: The process of laying down the excavation line and centre line on the ground based on the foundation plan is known as setting-out. Before commencing the excavation process, once the design of the foundation is completed, a setting out plan or foundation layout is prepared for a suitable scale and the plan is dimensioned according.

Procedures in setting out of a foundation are:

· The initial step is to mark the corners of the building. After which the lengths of the side are checked by diagonal measurement.
· The centre lines of the trenches are marked with the help of profile, nails, lines and pegs.

· The trenches positioning is controlled by outline profile boards. Profiles are set 2m away from the outline so that they do not interrupt the excavation process.
· The cross  walls positioning is performed by measuring along the main walls and squared.

· [image: ]Excavation: Excavation work generally means work involving the removal of soil or rock from a site to form an open face, hole or cavity, using tools, machinery or explosives. Excavation was carried out both manually as well as mechanically.

			Excavating of the column base (footings)and foundation strips

· Lapping of Reinforcement bars: This is the overlapping of two bars side by side to up to the design length. Usually, the stock length of steel bars is limited to 12m. This is for easy transportation of steel bars to the construction site. This amount of overlapping between two bars is called “lap length”. Lapping is usually done where minimum bending stress is encountered. In general, lap length is 50d which means 50 times the bar diameter, if both bars are of same diameter.

· Cranking of reinforcements: This is mostly carried out in order to ensure that column reinforcements or reinforcement’s bars that are out of position are being brought back to position to ensure adequate concrete cover.



· Scaffold: A Scaffold is a temporary framework used to support people and material in the construction or repair of buildings and other large structures. It is usually a modular system of metal pipes, although it can be made out of other materials. The purpose of a working scaffold is to provide a safe place of work with safe access suitable for the work being done. All scaffolds must be equipped with a toe board to eliminate the possibility that tools or debris will be kicked orpushedontopeoplebelow.Ascaffoldmustbedesignedtosupportfourtimestheweightofthe workers and the materials resting on it.
· Plastering : This is the application of a building material called plaster on a wall for protection anddecoration.Plastererisreferredtoasthetypeofaggregatewhenmixedwithcementandwater is used to spread over coarse textured walls and ceiling surface to provide a smooth level finish plaster basically is a mixture of cement and very fine aggregate (soft sand)

CHAPTER FOUR

4.0 EXPERIENCE GAIN

4.1 SPECIFIC INVOLVEMENT AT THE COMPANY

· I gained experience on preliminary work on site

· I gained experience on how to clear site

· I gained experience on how to mix concrete


· I gained experience how to identify sizes of reinforcement

· I was taught on how to identify types of foundation

· I gained experience on different types of tools in building construction


· I gained experience on how to place concrete

· I gained experience on how to do strip foundation

CHAPTER FIVE 
CONCLUSION AND RECOMMENDATION
5. 1 SUMMARY

	The industrial training enlightened me on practical and field aspects of engineering. During the training, I also came across people from different tribes and different parts of the world thereby improving my human relations.

5. 2 		CONCLUSION

	The industrial training over years has been found to be effective and efficient in closing the gap between the scientific study and practical study. The Student Industrial Work Experience Scheme (SIWES) has exposed me to practical works but also has opened me up in the way to interact with senior colleagues in the field, which has exposed me to industry based skills necessary for a smooth transition from the classroom  to real-time practice of the profession. Training has exposed me to the following important spheres of development:
How to deal and interact with other fellow engineers in the field of civil engineering.
Finding that team work is the most important element in every successful project.
Learn that the civil engineer is capable of a lot of work  such as supervision, implementation, the calculation of quantities and design of structures. Also, an engineer can work as a consultant or contractor.

5.3 RECOMMENDATIONS

	In view of the relevance of the SIWES program, it is important that it is sustained by the government through the Industrial Training Fund (ITF) as it exposes the student to work tools, facilities, and equipment that may not be available in their respective institutions in relation to their course of study. To this end, I recommend that the following under-listed points should be implemented:
Students’ Industrial Works Experience Scheme (SIWES) needs to be strengthened by all concerned stakeholder in order for its objectives to be fully realized.

· Regular monthly allowances for students on attachment should be paid promptly.

· Experience staff should always be made to train the students on attachment

5.4  	CHALLENGES ENCOUNTERED DURING MY SIWES

· The industrial training fund (ITF) delay of payment to SIWES students reduce the level of seriousness which students put into the scheme.

· Many students were not given remuneration or allowance. Prior to that, some were faced with difficulty in getting placements.

· During my first few weeks, I had difficulties understanding a lot of the terms and terminologies that was used at the office because a lot of them were very new to me. This made it hard for me.  
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