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CHAPTER ONE
1.0	Introduction to SIWES
The Student Industrial Work Experience Scheme (SIWES) is a program designed to expose students of tertiary institutions in Nigeria to practical knowledge in their chosen fields. This report presents my experience as a Civil Engineering student who undertook the scheme at the Ministry of Works in Ilorin, Kwara State, focusing primarily on drainage systems construction and maintenance.
1.1	History and Background of SIWES
	The Student’s Industrial Work Experience Scheme (SIWES) was established by the ITF in 1973 to solve the problem of inadequate practical skills preparatory for employment in industries by Nigerian graduates of Tertiary Institutions under the umbrella of the National Board for Technical Education (NBTE). The students industrial work experience scheme (SIWES) is the accepted skills training program, which forms part in of the approved minimum academic standards in the various degree programs for all Nigeria University. It is an effort to bridge the gap between theory and practice of engineering and technology, science, agriculture, medical, management and other professional educational program in the Nigerian tertiary institutions. It is aimed at exposing students to machines and equipment, professional work methods and way of safe guarding the work areas and workers in industries and other organizations. The minimum duration for the SIWES should normally be 24 weeks except for engineering and technology program where the minimum duration is 40 weeks, the scheme is a tripartite program, involving the students, the universities and the industry (employers of labour).
	Participation in SIWES has become a necessary precondition for the award of Diploma and Degree certificates in specific disciplines in most institutions of higher learning in the country, in accordance with the education policy of government. 
The Scheme has the following supervising agencies:
· The industrial Training Fund
· The Coordinating Agency (NUC)
· The Employer of Labour
· The Institution 


The Industrial Training Fund
	The ITF was established in 1971. It has operated consistently and painstakingly within the context of its enabling laws, i.e Degree 47 of 1971. The ITF has also helped corps of indigenous manpower which has been managing various sectors of the national economy. The ITF is also responsible for 
· providing logistic material needed to administer the scheme;
· compile lists of employers and available training places for industrial attachment and forward such list to the Coordinating agencies (i.e. NUC, NBTE, NCCE)
· Organize bi-ennial conferences and seminars on SIWES
The National Universities Commission (NUC)
	The National Universities Commission (NUC) is saddled with the responsibility of providing the appropriate guideline for the execution of SIWES as well as approving courses to embark on SIWES, programmed for a given number of times in months depending on the need for some departments. 
The Employer of Labour
	The Employer of Labour is the only one of the supervising agencies that offers the training to the students. The students make use of the instrument and equipment provided by the establishment. 
The Institution 
	The Institution provides students and supervises them while on training on regular intervals to ascertain the level of training, practical and equipment. The students are thereby visited by the industrial based supervisor in order to know how well the students are doing.
1.2	Objectives of SIWES
The general objectives of the students industrial work experience scheme(SIWES) as approved by the National Board for Technical Education (NBTE) are outlined below
· To provide an avenue for students in  the  Nigerian universities to acquire industrial skills and experience in their course of study;
· To prepare students for the work situation they are likely to meet after graduation;
· To expose to work methods and technique in handling equipment and machinery that may not be available in the universities.
· Make the transition from the university to the world of work easier, and thus enhances students contact for their job placement
· Provide students with an opportunity to apply  their theoretical knowledge in real work situation, thereby bringing the gap between university work and actual practices
· Enlist and strengthen employer’s involvement in the entire educational process of preparing university graduates for employment in industry.


CHAPTER TWO
2.1	BRIEF HISTORY OF THE MINISTRY OF WORKS, ILORIN
The Ministry of Works in Ilorin, Kwara State, Nigeria, is responsible for infrastructure development, particularly roads and bridges. Its history is intertwined with the broader development of Kwara State, which was created in 1967. The ministry plays a crucial role in overseeing the construction and maintenance of state infrastructure. 
The ministry was established shortly after Kwara State was created in 1967. 
The ministry is tasked with ensuring the construction and rehabilitation of roads and bridges, maintaining road safety standards, and coordinating with other relevant agencies in the transportation sector. 
The ministry's work is critical for the state's economic development and infrastructure progress. 
The Ministry of Works, Ilorin, is one of the key governmental agencies responsible for infrastructure development and maintenance within Kwara State. Its mandate includes the design, construction, and maintenance of roads, bridges, culverts, and drainage systems across the state. The Ministry comprises several departments, including Civil Engineering, Mechanical Engineering, Electrical Engineering, and Administration.
2.2	Organization Structure 
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2.3	Week	Activities
1	Orientation, introduction to the office environment, and health & safety protocols.
2	Introduction to ongoing drainage projects and review of drainage design drawings.
3-4	Participation in site clearing and surveying for a new drainage system.
5-6	Supervised the excavation process for a concrete-lined drainage channel.
7-8	Observed formwork and reinforcement placement for drainage construction.
9-10	Concreting of drainage channels and curing processes.
11	Maintenance work on blocked and damaged drainage systems.
12	Final site inspections and preparation of field reports.


CHAPTER THREE
DESCRIPTION OF ACTIVITIES
3.0	Site Preparation
The first stage of any drainage construction is site preparation. This includes vegetation clearing, removal of topsoil, and demarcation of drainage alignment. I learned the importance of preparing a stable base before excavation to ensure durability and structural integrity.
Site Preparation is a crucial step in construction or development projects. It involves all the activities carried out on a piece of land before actual construction begins. The main goal is to make the site ready and safe for building work. Here's a breakdown of the key components of site preparation:
Site Clearing
· Definition: Removal of trees, bushes, grass, existing structures, rocks, and other obstructions.
· Purpose: To create a clean, obstruction-free area for construction work.
Site Surveying
· Definition: Measuring and mapping the land to determine boundaries and topography.
· Purpose: To ensure the building is constructed in the correct location and to guide design and construction.
Soil Testing
· Definition: Analyzing soil samples to check for strength, composition, and suitability for construction.
· Purpose: To determine the type of foundation required.
Excavation and Earthwork
· Definition: Digging and moving soil to form foundations, basements, and trenches.
· Purpose: To create the right ground levels and shapes needed for the project.
Grading and Leveling
· Definition: Smoothing and leveling the ground.
· Purpose: To ensure a stable and even base for building and prevent water accumulation.
Drainage and Dewatering
· Definition: Installation of temporary or permanent drainage systems and removal of excess water.
· Purpose: To avoid waterlogging and ensure a dry foundation.
Utility Connections
· Definition: Laying the groundwork for electrical, water, gas, and sewage connections.
· Purpose: To ensure basic services are accessible when construction starts.
Fencing and Site Security
· Definition: Erecting temporary or permanent fences and securing the area.
· Purpose: To control access and protect materials and workers.
Importance of Site Preparation
· Ensures safety
· Prevents future structural issues
· Helps avoid delays and cost overruns
· Creates a suitable working environment

3.1	Surveying and Levelling
I was involved in using surveying instruments such as the leveling staff, dumpy level, and measuring tape to determine gradients and elevations. Proper leveling ensures that storm water flows smoothly without stagnation.
Surveying and levelling are essential preliminary activities in any drainage construction project. They provide accurate data about the physical features of the land, which is necessary for effective planning, design, and implementation of drainage systems.
Surveying
Surveying involves measuring the site to determine boundaries, elevations, and the existing topography. In drainage construction, surveying helps to:
· Identify the natural slope and flow direction of surface water.
· Locate low-lying areas where water may collect and cause flooding.
· Plan the alignment of drains, culverts, and channels to follow the natural gradient of the land.
By analyzing the topographical survey results, engineers can make informed decisions on the best route for water to flow away from the construction site or built-up area.


Levelling
Levelling is used to measure height differences across the site and to ensure that drainage systems are installed at the correct gradient. Proper levelling ensures:
· Free flow of water: Without the right slope, water can become stagnant in the drain, leading to blockage or overflow.
· Accurate depth of excavation: Helps to avoid unnecessary digging and ensures cost-effective construction.
· Correct installation of pipes and channels: To maintain the recommended fall, especially in underground drainage systems.
For example, if a drainage pipe requires a minimum slope of 1%, levelling ensures that for every 100 meters, the pipe drops by at least 1 meter.

3.2	Design of Drainage
Under supervision, I was introduced to drainage design principles. This includes calculating runoff using the Rational Method, selecting appropriate channel dimensions, and understanding flow capacity. I also reviewed AutoCAD drawings and BOQs (Bill of Quantities).
Drainage design is the process of planning and specifying the structure and layout of systems that safely collect, transport, and dispose of surface or subsurface water. A properly designed drainage system prevents flooding, soil erosion, and water-related structural damage.
Objectives of Drainage Design
· To efficiently remove excess water from surfaces.
· To prevent water accumulation around structures and roads.
· To reduce erosion and maintain soil stability.
· To control storm water and direct it safely to discharge points.
Factors Considered in Drainage Design
To ensure the system performs effectively, the following factors are taken into account:
· Topography of the site: Determines natural water flow paths.
· Soil type and permeability: Influences water absorption and runoff.
· Rainfall intensity and frequency: Helps calculate drainage capacity.
· Land use: Urban areas with more impervious surfaces generate higher runoff.
· Discharge location: Determines where the collected water will be released (e.g., rivers, storm drains, soakaways).
Components of a Drainage Design
· Drains/Channels: These may be concrete-lined, earthen, or covered drains to guide water flow.
· Gullies and Inlets: Collect surface water from roads and open areas.
· Pipes and Culverts: Convey water underground across roads or structures.
· Manholes and Inspection Chambers: Provide access for maintenance.
· Catch Pits: Trap debris before it enters the main drainage line.
· Outfalls: The final point where water is discharged safely.

3.3	Construction of Drainage Systems
I participated in the construction of trapezoidal and rectangular concrete drainage channels. Activities involved excavation, laying of reinforcement bars (BRC mesh), placing formwork, mixing and pouring concrete (1:2:4 mix), and proper compaction using a poker vibrator.
The construction of drainage systems involves the physical development of channels, pipes, and other structures designed to collect and safely convey excess surface or subsurface water. Proper construction practices ensure long-term functionality, minimize maintenance needs, and reduce the risk of water-related damage.
Pre-Construction Activities
Before actual construction begins, the following steps are taken:
· Site Clearance: Removal of vegetation, debris, or any obstacles from the site.
· Surveying and Levelling: Accurate measurements are taken to determine the slope, alignment, and depth of the drainage path.
· Setting Out: Marking the layout on the ground based on design specifications.
· Excavation: Digging trenches or channels to the required depth and gradient.
Drainage System Construction Steps
a. Bedding Preparation
· A layer of sand, gravel, or lean concrete is placed at the bottom of the trench.
· This provides a stable and even base for laying pipes or building concrete channels.
Laying of Pipes or Formwork
· For Pipe Drainage: Pipes are laid carefully, ensuring correct alignment and slope.
· For Open Drains: Formwork is constructed to shape the concrete channels.
Concrete Works (for Lined Drains)
· Concrete is mixed and poured into the formwork.
· Compaction and finishing are done to achieve the required strength and surface smoothness.
· Reinforcements (if needed) are placed before pouring.
Installation of Access Structures
· Manholes, inspection chambers, or catch pits are installed at appropriate intervals for maintenance access and debris collection.
Backfilling and Compaction
· Once construction is complete, the sides of the drains or trenches are backfilled with soil or granular material.
· Proper compaction is done to avoid future settlement.
Outfall Construction
· The terminal point where water is discharged (into rivers, soakaways, or municipal drains) is built to withstand erosion and heavy flow.
Materials Commonly Used
· Concrete: Used for lining drains, constructing manholes, and culverts.
· PVC or HDPE Pipes: Common in underground drainage systems.
· Bricks or Blocks: Sometimes used for masonry drains.
· Steel Reinforcements: For added strength in reinforced concrete drains.
· Gravel/Sand: For bedding and filtering.
Quality Control Measures
· Ensuring correct slope during pipe laying.
· Using water-tight joints to prevent leakage.
· Proper curing of concrete to gain strength.
· Avoiding debris in the drain during construction.


Safety Measures During Construction
· Use of warning signs and barriers to prevent accidents.
· Personal protective equipment (PPE) for workers.
· Safe handling of concrete and construction tools.

3.4	Supervision and Quality Control
Site engineers emphasized adherence to specifications. I observed material testing procedures such as slump tests for concrete workability and cube tests for strength assessment. Regular site meetings ensured that progress matched the design schedule.
Effective supervision and strict quality control are essential components in the successful execution of drainage construction projects. These processes ensure that the work is carried out according to the design, specifications, and safety standards, ultimately resulting in a durable and efficient drainage system.
Importance of Supervision
Supervision involves monitoring the construction process to ensure that each stage is executed properly. It is typically carried out by engineers, site supervisors, or project managers.
Functions of Supervision:
· Verifying compliance with design drawings and specifications.
· Ensuring proper materials are used.
· Monitoring workmanship and construction techniques.
· Identifying and correcting errors early.
· Ensuring safety protocols are followed.
· Recording daily progress and site challenges.
Example:
In a drainage project, a supervisor checks that concrete drains are constructed at the correct slope (e.g., 1.5%) and that reinforcement bars are placed as specified in the design.
Quality Control in Drainage Construction
Quality control involves systematic procedures and checks to ensure that the finished drainage system meets predefined standards. It starts from material selection to final inspection.


Areas of Quality Control Include:
a. Material Testing
· Concrete: Tested for strength (e.g., slump test, compressive strength test).
· Pipes: Inspected for cracks, uniformity, and pressure resistance.
· Backfill Materials: Checked for proper compaction and grading.
Workmanship Inspection
· Ensuring correct pipe jointing and alignment.
· Verifying formwork dimensions and concrete finish.
· Checking manholes and inlets for correct sizing and placement.
Slope and Gradient Checks
· Using levelling instruments to confirm the correct gradient for water flow.
· Avoiding high or low spots that could lead to ponding or backflow.
Curing and Finishing
· Concrete components must be cured properly (usually for 7–28 days) to reach full strength.
· Final inspections are done to ensure surfaces are smooth, clean, and crack-free.
Documentation and Reporting
Supervision and quality control require proper documentation, such as:
· Daily site reports.
· Material delivery and test records.
· Inspection and approval forms.
· Photographic records of work stages.
This documentation helps resolve future disputes, support maintenance planning, and prove compliance with construction standards.
Consequences of Poor Supervision and Quality Control
· Premature failure of drains (cracking, collapse, blockage).
· Increased repair and maintenance costs.
· Erosion and flooding due to faulty design execution.
· Non-compliance with environmental and safety regulations.


3.5	Maintenance of Existing Drainage
I was involved in clearing blocked drainage channels caused by debris and sand accumulation. This task taught me the importance of regular maintenance and the use of appropriate tools (e.g., shovels, diggers, wheelbarrows).
Drainage systems require regular maintenance to function effectively and prevent blockages, flooding, and deterioration. Proper maintenance helps prolong the lifespan of the system, ensures public safety, and reduces costly repairs or replacements.
Importance of Drainage Maintenance
· Prevents flooding and waterlogging.
· Protects roads, buildings, and other infrastructure.
· Improves environmental hygiene by reducing stagnant water.
· Ensures free flow of storm water and wastewater.
· Enhances safety for pedestrians and vehicles.

Types of Maintenance Activities

Routine (Preventive) Maintenance
· Regular desilting: Removing silt, sand, and debris from open drains and culverts.
· Clearing of vegetation: Trimming grasses and removing roots that block water flow.
· Inspection of drain inlets and manholes: To ensure they are not covered or clogged.
Corrective Maintenance
· Repair of cracks or collapsed sections in concrete drains.
· Replacement of damaged covers or gratings on open or underground drains.
· Fixing broken or misaligned pipe joints in subsurface systems.
c. Seasonal Maintenance
· Pre-rainy season preparation: Ensuring drains are clear before heavy rains to avoid flooding.
· Post-flood cleaning: Removing waste and sediment carried into the drainage by floods.



Tools and Equipment Used
· Shovels and spades
· Drain rods and manual augers
· Excavators and suction machines (for large systems)
· Wheelbarrows and protective gear (gloves, boots, etc.)
· CCTV drain inspection cameras (for advanced diagnostics)
Common Maintenance Challenges
· Blockages from solid waste and plastics.
· Illegal connections or encroachments into drainage lines.
· Lack of public awareness and cooperation.
· Inadequate funding or delay in response by maintenance agencies.
· Erosion and siltation due to poor upstream control.
Best Practices for Effective Drain Maintenance
· Establishing a routine inspection schedule.
· Community involvement and awareness campaigns.
· Proper waste disposal practices to reduce drain blockage.
· Quick response to reports of drainage failure or obstruction.
· Investing in modern tools and trained personnel for efficient maintenance.



CHAPTER FOUR
4.1	Skills Acquired
	During the drainage construction activities, several valuable practical skills and experiences were gained. These include:
· Basic Site Surveying and Levelling Techniques:
Gained hands-on experience using leveling instruments and surveying tools to determine site elevations and gradients essential for effective drainage flow.
· Interpretation of Engineering Drawings and Symbols:
Developed the ability to read and understand construction plans, drainage layouts, and standard engineering symbols for accurate execution on-site.
· Concrete Mixing, Formwork Placement, and Reinforcement Handling:
Learned the correct procedures for mixing concrete, setting up formwork, and placing reinforcements in line with structural specifications.
· Site Safety Practices and Use of Personal Protective Equipment (PPE):
Acquired knowledge on safety regulations, hazard identification, and the consistent use of PPE such as helmets, gloves, safety boots, and reflective vests.
· Team Collaboration and Communication in a Construction Environment:
Practiced working effectively with engineers, supervisors, and laborers, enhancing teamwork, task coordination, and clear communication under real site conditions.
· Problem-Solving on the Field:
Encountered practical challenges, such as waterlogging during excavation, and participated in applying on-site solutions to ensure project continuity.
4.2	Challenges Encountered
	While participating in the drainage construction project, several challenges were encountered that affected workflow and overall project efficiency. These include:
· Harsh Weather Conditions:
Unpredictable rainfall frequently disrupted the work schedule, especially during excavation and concrete casting. Water accumulation in trenches caused delays and required additional site preparation efforts.
· Language Barrier with Some Laborers:
Communication difficulties arose due to language differences among site workers, which sometimes led to misunderstandings and the need for extra supervision or translation by others.
· Delay in Material Supply:
The untimely delivery of key construction materials, such as cement and reinforcement bars, led to temporary work stoppages and interrupted the planned sequence of activities.
· Limited Use of Modern Construction Equipment:
Much of the work was done manually due to the absence or limited availability of modern tools and machinery. This slowed down the pace of work and increased the labor intensity of tasks like excavation and concrete mixing.
4.3	Safety Measures
	The Ministry of Works prioritizes safety. Workers were mandated to use PPE such as helmets, safety boots, reflective vests, and gloves. Proper signage and barriers were used on active construction sites to prevent accidents. Regular toolbox meetings were held to review potential hazards.



CHAPTER FIVE
5.1	Summary
This report documents the practical experience gained during the construction of drainage systems, with emphasis on site preparation, surveying and levelling, drainage design, actual construction processes, quality control, maintenance, and challenges encountered on-site.
Key activities included setting out, excavation, concrete mixing and pouring, formwork construction, and pipe laying. Emphasis was placed on the importance of slope, gradient, and proper alignment to ensure efficient water flow. Supervision and quality control ensured that all works adhered to engineering standards, while regular maintenance was identified as crucial for the long-term effectiveness of the drainage system.
Through the program, various skills were acquired such as interpreting engineering drawings, executing fieldwork under supervision, maintaining site safety, and solving on-site challenges like waterlogging and equipment limitations.
5.2	Conclusion
The SIWES program at the Ministry of Works in Ilorin provided me with hands-on experience in civil engineering, especially in the area of drainage construction and maintenance. It deepened my understanding of field operations and bridged the gap between theory and practical work. I now have a clearer view of my future career in civil engineering.
The drainage construction project provided a valuable opportunity to apply theoretical knowledge to real-life civil engineering practices. The experience reinforced the importance of proper planning, accurate surveying, effective design, and quality construction for the development of functional and durable drainage systems.
Despite the challenges encountered, including delays due to weather, communication issues, and limited equipment, the project was successfully executed. The experience contributed significantly to professional growth and technical competence.
5.3	Recommendations
Based on observations and experience during the project, the following recommendations are made:
· Adopt modern construction equipment to reduce manual labor, improve efficiency, and enhance quality.
· Plan projects with weather forecasts in mind to avoid delays during rainy seasons.
· Encourage team training and language orientation for better communication among diverse labor groups.
· Ensure timely procurement and delivery of materials to maintain workflow and reduce downtime.
· Promote routine inspection and maintenance of drainage systems to prevent blockage, flooding, and structural failure.
· Provide continuous training for site workers on safety practices, new technologies, and efficient construction techniques.
· Institutions should extend SIWES duration to allow students gain more practical experience.
· Regular maintenance of drainage should be prioritized to prevent urban flooding.
· More opportunities should be provided for students to operate surveying equipment.
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