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 About ICTQual AB  

ICTQual AB UK Ltd. is a distinguished awarding body based in the United Kingdom, dedicated to fostering 
excellence in education, training, and skills development. Committed to global standards, ICTQual AB provides 
internationally recognized qualifications that empower individuals and organizations to thrive in an increasingly 
competitive world. Their offerings span diverse industries, including technical fields, health and safety, 
management, and more, ensuring relevance and adaptability to modern workforce needs. 

The organization prides itself on delivering high-quality educational solutions through a network of Approved 
Training Centres worldwide. Their robust curriculum and innovative teaching methodologies are designed to 
equip learners with practical knowledge and skills for personal and professional growth. With a mission to inspire 
lifelong learning and drive positive change, ICTQual AB continuously evolves its programs to stay ahead of 
industry trends and technological advancements. 

ICTQual AB's vision is to set benchmarks for educational excellence while promoting inclusivity and integrity. Their 
unwavering focus on quality and accessibility makes them a trusted partner in shaping future-ready professionals 
and advancing societal progress globally. 

Course Overview  

The ICTQual Level 6 Diploma in Civil Engineering (360 Credits, Three Years) is a comprehensive program 
designed to equip aspiring civil engineers with advanced technical expertise, practical skills, and strategic 
knowledge. This qualification prepares students to address complex engineering challenges, from designing 
sustainable infrastructure to implementing innovative construction practices. 
 
Spanning three years, the course integrates theoretical learning with hands-on applications in areas like structural 
analysis, geotechnical engineering, water resources, and environmental sustainability. It also emphasizes 
professional development, ethical practices, and project management; ensuring graduates are industry-ready and 
globally competitive. 
 
Graduates can pursue diverse career opportunities, including roles as civil engineers, project managers, or 
structural engineers. The qualification also lays the groundwork for further academic progression or professional 
certifications, such as achieving Chartered Engineer (CEng) status. 
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Certification Framework 

Qualification title ICTQual Level 6 Diploma in Civil Engineering 360 Credits – Three Years 

Course ID CE0001 
Qualification Credits  360 Credits 
Course Duration 3 Years 
Grading Type Pass / Fail 
Competency Evaluation Coursework / Assignments / Verifiable Experience   
Assessment The assessment and verification process for ICTQual qualifications involves two key 

stages: 
Internal Assessment and Verification: 

 Conducted by the staff at the Approved Training Centre (ATC). Ensures 
learners meet the required standards through continuous assessments. 

 Internal quality assurance (IQA) is carried out by the center’s IQA staff to 
validate the assessment processes. 

External Quality Assurance: 
 Managed by ICTQual AB verifiers, who periodically review the centre's 

assessment and IQA processes. 
 Verifies that assessments are conducted to the required standards and 

ensures consistency across centres 

 

Entry Requirements 

To enroll in the ICTQual Level 6 Diploma in Civil Engineering 360 Credits – Three Years, candidates must meet the 
following entry requirements: 

 Applicants must be at least 16 years old. 

 A minimum of a Level 5 qualification (or equivalent) in a related field such as electrical engineering, 

electronics, or applied sciences. Alternatively, applicants with A-levels or equivalent qualifications in 

Mathematics, Physics, or other relevant subjects may also be considered. 

 Previous foundational knowledge in engineering or electrical concepts is recommended, though some 

programs may offer preparatory courses for those without formal experience. 

 For non-native English speakers, proof of English language proficiency (such as IELTS or TOEFL) may be 

required to ensure students can successfully complete the course. 

Qualification Structure 

This qualification comprises 36 mandatory units, totaling 360 credits. Candidates must successfully complete all 
mandatory units to achieve the qualification. 

Course Code Unit Title Credits 

Year 1: Foundation and Core Engineering Concepts (120 Credits) 

CE0001-1 Introduction to Civil Engineering 10 

CE0001-2 Mathematics for Engineers 10 

CE0001-3 Engineering Mechanics 10 

CE0001-4 Construction Materials 10 

CE0001-5 Surveying and Measurement 10 

CE0001-6 Environmental Science for Engineers 10 
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CE0001-7 Technical Drawing and CAD 10 

CE0001-8 Hydraulics and Fluid Mechanics 10 

CE0001-9 Geology and Soil Mechanics 10 

CE0001-10 Health and Safety in Construction 10 

CE0001-11 Construction Methods and Technologies 10 

CE0001-12 Communication and Professional Skills 10 

Year 2: Advanced Engineering Topics and Specializations (120 Credits) 

CE0001-13 Structural Analysis and Design 10 

CE0001-14 Geotechnical Engineering 10 

CE0001-15 Transportation Engineering 10 

CE0001-16 Water Resources Engineering 10 

CE0001-17 Building Information Modeling (BIM) 10 

CE0001-18 Advanced Surveying and GPS Technologies 10 

CE0001-19 Steel and Concrete Structures 10 

CE0001-20 Sustainable Construction Practices 10 

CE0001-21 Highway Design and Maintenance 10 

CE0001-22 Construction Contracts and Law 10 

CE0001-23 Project Planning and Management 10 

CE0001-24 Engineering Economics 10 

Year 3: Professional Practice, Innovation, and Capstone Projects (120 Credits) 

CE0001-25 Professional Ethics and Responsibilities in Civil Engineering 10 

CE0001-26 Advanced Structural Engineering Applications 10 

CE0001-27 Bridge Design and Construction Management 10 

CE0001-28 Foundation Engineering for Complex Projects 10 

CE0001-29 Urban Infrastructure Planning and Development 10 

CE0001-30 Earthquake-Resistant Structural Design 10 

CE0001-31 Construction Site Management and Supervision 10 

CE0001-32 Environmental Impact Assessment for Civil Projects 10 

CE0001-33 Risk Assessment and Mitigation in Construction Projects 10 

CE0001-34 Entrepreneurship and Leadership in Civil Engineering 10 

CE0001-35 Smart Cities and Sustainable Infrastructure 10 

CE0001-36 Capstone Project (Professional Practice) 10 

Centre Requirements 

Even if a centre is already registered with ICTQual AB, it must meet specific requirements to deliver the ICTQual 
Level 6 Diploma in Civil Engineering 360 Credits – Three Years. These standards ensure the quality and consistency 
of training, assessment, and learner support. 

1. Approval to Deliver the Qualification 
 Centres must obtain formal approval from ICTQual AB to deliver this specific qualification, even if they are 

already registered. 

 The approval process includes a review of resources, staff qualifications, and policies relevant to the 

program. 
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2. Qualified Staff 
 Tutors: Must have relevant qualifications in civil engineering or construction at Level 7 or higher, 

alongside teaching/training experience. 

 Assessors: Must hold a recognized assessor qualification and demonstrate expertise in electrical 

engineering 

 Internal Quality Assurers (IQAs): Must be appropriately qualified and experienced to monitor the quality 

of assessments. 

3. Learning Facilities 
Centres must have access to appropriate learning facilities, which include: 

 Classrooms: Modern classrooms equipped with multimedia tools to deliver engaging theoretical 

instruction on structural design, construction methods, and sustainable engineering practices. 

 Practical Areas: Hands-on training areas with advanced equipment for material testing, surveying 

instruments, concrete mixing, and structural analysis, providing practical experience in real-world civil 

engineering applications. 

 Technology Access: High-performance computers with industry-standard software (e.g., AutoCAD, 

STAAD.Pro, Revit, and GIS tools) and reliable internet connectivity for drafting, modeling, and project 

management tasks. 

4. Health and Safety Compliance 
 Centres must ensure that practical training environments comply with relevant health and safety 

regulations. 

 Risk assessments must be conducted regularly to maintain a safe learning environment. 

5. Resource Requirements 
 Learning Materials: Approved course manuals, textbooks, and study guides aligned with the curriculum. 

 Assessment Tools: Templates, guidelines, and resources for conducting and recording assessments. 

 E-Learning Systems: If offering online or hybrid learning, centres must provide a robust Learning 

Management System (LMS) to facilitate remote delivery. 

6. Assessment and Quality Assurance 
 Centres must adhere to ICTQual’s assessment standards, ensuring that all assessments are fair, valid, and 

reliable. 

 Internal quality assurance (IQA) processes must be in place to monitor assessments and provide feedback 

to assessors. 

 External verification visits from ICTQual will ensure compliance with awarding body standards. 

7. Learner Support 
 Centres must provide learners with access to guidance and support throughout the program, including: 

 Academic support for coursework. 

 Career guidance for future progression. 

 Additional support for learners with specific needs (e.g., disabilities or language barriers). 

8. Policies and Procedures 
Centres must maintain and implement the following policies, as required by ICTQual: 

 Equal Opportunities Policy. 

 Health and Safety Policy. 

 Safeguarding Policies and Procedures.  

 Complaints and Appeals Procedure. 
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 Data Protection and Confidentiality Policy. 

9. Regular Reporting to ICTQual 
 Centres must provide regular updates to ICTQual AB on learner enrollment, progress, and completion 

rates. 

 Centres are required to maintain records of assessments and learner achievements for external auditing 

purposes. 

Support for Candidates 

Centres should ensure that materials developed to support candidates: 
 Facilitate tracking of achievements as candidates progress through the learning outcomes and assessment 

criteria. 

 Include information on how and where ICTQual's policies and procedures can be accessed. 

 Provide mechanisms for Internal and External Quality Assurance staff to verify and authenticate evidence 

effectively. 

This approach ensures transparency, supports candidates' learning journeys, and upholds quality assurance 
standards. 

Assessment 

This qualification is competence-based, requiring candidates to demonstrate proficiency as defined in the 
qualification units. The assessment evaluates the candidate's skills, knowledge, and understanding against the set 
standards. Key details include: 

1. Assessment Process: 
 Must be conducted by an experienced and qualified assessor. 
 Candidates compile a portfolio of evidence that satisfies all learning outcomes and assessment 

criteria for each unit. 

2. Types of Evidence: 
 Observation reports by the assessor. 
 Assignments, projects, or reports. 
 Professional discussions. 
 Witness testimonies. 
 Candidate-produced work. 
 Worksheets. 
 Records of oral and written questioning. 
 Recognition of Prior Learning (RPL). 

3. Learning Outcomes and Assessment Criteria: 
o Learning Outcomes: Define what candidates should know, understand, or accomplish upon 

completing the unit. 
o Assessment Criteria: Detail the standards candidates must meet to demonstrate that the learning 

outcomes have been achieved. 

This framework ensures rigorous and consistent evaluation of candidates' competence in line with the 
qualification's objectives. 
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Unit Descriptors 

CE0001 -1:  Introduction to Civil Engineering 

The aim of this study unit is to provide learners with a foundational understanding of the essential role civil 
engineering plays in shaping and advancing infrastructure development. It also seeks to instill an awareness of the 
professional responsibilities and ethical principles that underpin the practice of civil engineering, preparing 
learners for informed and responsible engagement in this dynamic field. 

Learning Outcome Assessment Criteria 

1. Understand the scope and significance of civil 

engineering in infrastructure development. 

1.1. Understand civil engineering’s role in 

infrastructure planning, design, and 

construction. 

1.2. Highlight key areas such as transportation, 

water resources, and energy systems. 

1.3. Recognize its importance in societal and 

economic development. 

1.4. Address challenges like sustainability and 

urbanization. 

1.5. Explore innovations driving modern 

infrastructure solutions. 

1.6. Assess its global impact in tackling climate 

change and disaster resilience. 

1.7. Emphasize its contribution to improving 

quality of life. 

1.8. Note its interdisciplinary connections with 

fields like environmental science and urban 

planning. 

2. Recognize the professional responsibilities and 

ethical practices in civil engineering. 

2.1. Understand the importance of adhering to 

professional codes of conduct. 

2.2. Ensure public safety and welfare in all 

engineering practices. 

2.3. Promote sustainability and minimize 

environmental impact. 

2.4. Commit to honesty, integrity, and 

transparency in work. 

2.5. Recognize the need for continuous 

professional development. 

2.6. Respect diversity and collaborate effectively 

with multidisciplinary teams. 

2.7. Address conflicts of interest with fairness and 

objectivity. 

2.8. Uphold accountability for engineering 

decisions and their outcomes. 
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CE0001 -2:  Mathematics for Engineers 

The aim of this study unit is to equip learners with a strong foundation in mathematical principles and techniques 
essential for solving complex engineering problems. This unit focuses on fostering analytical thinking and 
problem-solving skills through the application of calculus, algebra, and statistics in practical engineering contexts. 

Learning Outcome Assessment Criteria 

1. Apply mathematical techniques to solve 

engineering problems involving calculus, 

algebra, and statistics 

1.1. Use calculus to analyze rates of change in 

engineering systems. 

1.2. Apply algebra to model and solve equations 

related to engineering designs. 

1.3. Utilize statistics for data analysis, probability 

assessments, and quality control. 

1.4. Solve differential equations for dynamic 

system modeling. 

1.5. Perform matrix operations for structural 

analysis and other applications. 

1.6. Analyze engineering problems using numerical 

methods where exact solutions are 

impractical. 

1.7. Interpret statistical data to inform engineering 

decisions. 

1.8. Integrate mathematical solutions into practical 

engineering designs and optimizations. 

2. Develop analytical skills for engineering 

applications. 

2.1 Identify and define problems clearly for 

effective analysis. 

2.2 Apply logical reasoning to evaluate engineering 

challenges. 

2.3 Use quantitative methods to interpret and 

solve problems. 

2.4 Analyze data to draw meaningful conclusions. 

2.5 Break complex problems into manageable 

components. 

2.6 Evaluate solutions for feasibility and efficiency. 

2.7 Utilize engineering software tools for enhanced 

analysis. 

2.8 Continuously refine problem-solving techniques 

through practice. 
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CE0001 -3: Engineering Mechanics 

The aim of this study unit is to provide learners with a comprehensive understanding of the fundamental 
principles of engineering mechanics. It equips learners with the analytical skills to evaluate forces and moments in 
both static and dynamic systems, fostering the ability to apply these principles to solve real-world engineering 
challenges effectively. 

Learning Outcome Assessment Criteria 

1. Analyze forces and moments in static and 

dynamic systems. 

1.1. Calculate forces and moments in static 

structures using equilibrium equations. 

1.2. Analyze free-body diagrams to identify forces 

acting on components. 

1.3. Determine the center of gravity and moments 

of inertia for various systems. 

1.4. Apply Newton’s laws to analyze motion in 

dynamic systems. 

1.5. Evaluate stresses and strains resulting from 

applied forces. 

1.6. Use vector algebra to resolve forces and 

moments. 

1.7. Apply energy and work principles to dynamic 

systems. 

1.8. Integrate analytical results into the design and 

optimization of engineering systems. 

2. Apply principles of mechanics to solve 

practical engineering challenges. 

2.1 Use Newton’s laws to analyze motion and 

forces in mechanical systems. 

2.2 Apply concepts of work, energy, and power to 

engineering problems. 

2.3 Analyze stress and strain in materials under 

various loading conditions. 

2.4 Solve problems involving fluid mechanics, 

including pressure and flow. 

2.5 Evaluate structural stability and failure under 

applied loads. 

2.6 Use kinematics and dynamics to study moving 

systems. 

2.7 Apply mechanics principles to optimize design 

and functionality. 

2.8 Utilize computational tools to assist in 

mechanics-based problem-solving. 
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CE0001 -4:  Construction Materials 

The aim of this study unit is to provide learners with a comprehensive understanding of the characteristics, 
properties, and practical applications of commonly used construction materials. This unit will enable learners to 
assess the suitability of materials such as concrete, steel, and timber for different construction projects, ensuring 
informed decision-making in material selection to meet structural and functional requirements. 

Learning Outcome Assessment Criteria 

1. Understand the properties and uses of 

common construction materials like concrete, 

steel, and timber. 

1.1. Identify the physical and mechanical 

properties of concrete, steel, and timber. 

1.2. Understand the manufacturing processes and 

composition of construction materials. 

1.3. Evaluate the suitability of materials for specific 

structural applications. 

1.4. Analyze the durability and lifespan of materials 

under different environmental conditions. 

1.5. Assess the load-bearing capacity of materials 

in construction. 

1.6. Understand the environmental impact and 

sustainability of material choices. 

1.7. Explore advancements in construction 

materials, such as composites and recycled 

options. 

1.8. Apply knowledge of material properties to 

optimize design and construction processes 

2. Evaluate material suitability for various 

construction applications. 

2.1 Assess material strength, durability, and 

performance under specific conditions. 

2.2 Consider environmental factors like moisture, 

temperature, and chemical exposure. 

2.3 Evaluate the load-bearing capacity and 

structural efficiency of materials. 

2.4 Analyze cost-effectiveness and availability of 

materials for projects. 

2.5 Examine compliance with safety standards and 

building codes. 

2.6 Consider the sustainability and environmental 

impact of material choices. 

2.7 Compare traditional materials with modern 

alternatives for specific applications. 

2.8 Recommend materials based on their suitability 

for intended construction purposes. 
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CE0001 -5:  Surveying and Measurement 

The aim of this study unit is to equip learners with the fundamental skills and knowledge necessary for conducting 
precise land measurements and interpreting survey data. This unit focuses on the practical application of 
surveying instruments and the analysis of survey results to support effective planning and execution in 
construction and related fields. 

Learning Outcome Assessment Criteria 

1. Conduct accurate land measurements using 

surveying instruments. 

1.1. Use total stations and theodolites to measure 

angles and distances accurately. 

1.2. Apply GPS and GIS technologies for precise 

land location data. 

1.3. Conduct levelling surveys to determine 

elevation differences. 

1.4. Perform triangulation and trilateration to 

establish accurate positions. 

1.5. Utilize electronic distance measurement 

(EDM) tools for long-range measurements. 

1.6. Calibrate and maintain surveying instruments 

to ensure measurement accuracy. 

1.7. Record and analyze data to create accurate 

topographic maps and plans. 

1.8. Follow safety protocols to ensure accurate and 

safe surveying practices. 

2. Interpret survey data for construction 

planning. 

2.1 Analyze topographic data to assess site 

conditions and elevations. 

2.2 Identify key features such as boundaries, 

existing structures, and utilities from survey 

data. 

2.3 Use survey data to create accurate site plans 

and construction layouts. 

2.4 Calculate slopes, contours, and drainage 

patterns to inform design decisions. 

2.5 Integrate survey data with CAD or BIM software 

for detailed planning. 

2.6 Ensure survey data aligns with design 

specifications and regulations. 

2.7 Identify potential site challenges, such as 

unstable soil or restricted access, based on 

survey findings. 

2.8 Communicate survey results effectively to 

stakeholders for informed decision-making. 
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CE0001 -6:  Environmental Science for Engineers 
The aim of this study unit is to provide learners with comprehensive knowledge about the environmental impacts 
associated with engineering projects. It focuses on equipping learners with the skills to identify and address 
environmental challenges within engineering contexts. Learners will also explore sustainable practices and 
innovative solutions to minimize ecological footprints in engineering activities. 
 

Learning Outcome Assessment Criteria 

1. Understand the environmental impacts of 

engineering projects. 

1.1. Identify potential environmental risks, such as 

pollution, habitat disruption, and resource 

depletion. 

1.2. Assess the ecological impact of construction 

materials, processes, and waste. 

1.3. Evaluate energy consumption and carbon 

emissions associated with engineering 

projects. 

1.4. Analyze water usage, contamination, and its 

effects on local ecosystems. 

1.5. Conduct environmental impact assessments 

(EIAs) to predict and mitigate negative effects. 

1.6. Integrate sustainable practices and materials 

to minimize environmental harm. 

1.7. Adhere to environmental regulations and 

standards to ensure compliance. 

1.8. Promote strategies for waste reduction, 

recycling, and efficient resource use in 

projects. 

2. Apply sustainable practices in engineering 

solutions. 

2.1 Use energy-efficient designs and renewable 

energy sources in projects. 

2.2 Select sustainable materials with low 

environmental impact and long lifespans. 

2.3 Integrate waste reduction, recycling, and reuse 

practices in construction. 

2.4 Design systems that minimize water 

consumption and promote water conservation. 

2.5 Optimize transportation and logistics to reduce 

carbon footprints. 

2.6 Implement green building standards and 

certifications, such as LEED. 

2.7 Prioritize eco-friendly technologies, such as 

solar, wind, and geothermal systems. 

2.8 Design for the long-term sustainability of 

structures and systems, considering future use 

and deconstruction. 
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CE0001 -7:  Technical Drawing and CAD 

This study unit aims to equip learners with the skills and knowledge required to produce and interpret technical 
drawings and engineering schematics with precision. Through the integration of traditional drafting techniques 
and computer-aided design (CAD) tools, learners will develop the ability to create detailed blueprints and 
schematics essential for engineering and technical fields. This unit emphasizes both the accuracy and practical 
application of technical drawing principles in professional contexts. 
 

Learning Outcome Assessment Criteria 

1. Create precise technical drawings using 

traditional and computer-aided design (CAD) 

tools. 

1.1. Use manual drafting techniques to create 
accurate technical drawings with scales and 
proportions. 

1.2. Apply CAD software (e.g., AutoCAD, Revit) to 
create, modify, and refine digital designs. 

1.3. Incorporate precise dimensions, annotations, 
and symbols according to industry standards. 

1.4. Develop detailed plans, elevations, sections, 
and 3D models for construction and 
manufacturing. 

1.5. Utilize CAD tools for layering, scaling, and 
visualizing complex designs. 

1.6. Ensure drawings adhere to relevant building 
codes and regulations. 

1.7. Review and edit designs for clarity, accuracy, 
and completeness before finalization. 

1.8. Produce drawings that facilitate effective 
communication among stakeholders. 

2. Interpret and produce engineering schematics 

and blueprints. 

2.1 Understand and interpret symbols, notations, 

and scales used in engineering schematics and 

blueprints. 

2.2 Identify key components, dimensions, and 

material specifications from the drawings. 

2.3 Create detailed schematics and blueprints, 

ensuring accuracy and clarity. 

2.4 Use proper line types, hatching, and 

annotations to convey design intent. 

2.5 Ensure designs comply with engineering 

standards and building codes. 

2.6 Integrate electrical, mechanical, and structural 

elements as required in multidisciplinary 

projects. 

2.7 Review blueprints for potential errors or 

omissions before final submission. 

2.8 Communicate technical information effectively 

through visual representations for 

stakeholders. 
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CE0001 -8:  Hydraulics and Fluid Mechanics 

The aim of this study unit is to equip learners with the fundamental principles and practical skills necessary to 
understand fluid behavior in engineering systems and to design basic hydraulic systems for infrastructure 
projects. 

Learning Outcome Assessment Criteria 

1. Analyze fluid behavior in engineering systems. 1.1. Apply principles of fluid mechanics to 

understand fluid flow, pressure, and velocity. 

1.2. Use Bernoulli’s equation to analyze energy 

conservation in fluid systems. 

1.3. Calculate flow rates, pipe diameters, and 

pressure drops in piping networks. 

1.4. Analyze fluid statics, including buoyancy and 

pressure distribution in static fluids. 

1.5. Evaluate turbulence and laminar flow 

characteristics in different fluid systems. 

1.6. Use the Reynolds number to assess flow 

regimes and predict fluid behavior. 

1.7. Apply concepts of viscosity and density in 

determining fluid dynamics. 

1.8. Utilize computational fluid dynamics (CFD) 

tools for detailed simulations and analysis. 

2. Design basic hydraulic systems for 

infrastructure projects. 

2.1 Identify system requirements, including flow 

rate, pressure, and purpose of the hydraulic 

system. 

2.2 Select appropriate materials and components, 

such as pumps, pipes, and valves. 

2.3 Design pipe layouts and flow paths to ensure 

efficient water transport and distribution. 

2.4 Calculate pipe sizes and determine optimal 

pump specifications for required flow and 

pressure. 

2.5 Incorporate safety features, such as pressure 

relief valves and emergency shutoffs. 

2.6 Apply fluid mechanics principles to minimize 

energy losses and optimize system 

performance. 

2.7 Ensure system design complies with local 

regulations and environmental standards. 

2.8 Create detailed technical drawings and 

specifications for system installation and 

maintenance. 
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CE0001 -9: Geology and Soil Mechanics 

The aim of this study unit is to provide learners with a comprehensive understanding of geological processes and 
their influence on construction projects. It aims to equip learners with the knowledge to assess soil properties 
effectively and apply this understanding to foundation design, ensuring safe and stable construction practices. 

Learning Outcome Assessment Criteria 

1. Understand geological processes and their 

impact on construction projects. 

1.1. Study the formation and properties of 

different soil types and rock formations. 

1.2. Analyze how geological conditions affect site 

stability, including risks like landslides or soil 

erosion. 

1.3. Assess groundwater levels and their influence 

on foundation design and construction. 

1.4. Evaluate seismic activity and its impact on 

construction in earthquake-prone areas. 

1.5. Understand the role of soil mechanics in 

foundation design, including bearing capacity 

and settlement. 

1.6. Consider the effects of weathering and erosion 

on long-term structural integrity. 

1.7. Apply geological surveys and mapping to 

assess site suitability for construction. 

1.8. Integrate geological data into construction 

planning to mitigate risks and ensure safety. 

2. Evaluate soil properties for foundation design. 2.1 Conduct soil testing, such as soil compaction, 

shear strength, and permeability tests. 

2.2 Analyze soil bearing capacity to determine the 

load a foundation can safely support. 

2.3 Assess soil compressibility and settlement 

potential under applied loads. 

2.4 Evaluate the water table depth and its impact 

on foundation stability. 

2.5 Examine soil cohesion and friction angle for 

stability in different foundation types. 

2.6 Determine the presence of expansive or 

corrosive soils that may affect foundation 

materials. 

2.7 Use geotechnical data to select appropriate 

foundation types (shallow vs. deep 

foundations). 

2.8 Consider the effect of soil-moisture fluctuations 

and freeze-thaw cycles on foundation 

performance. 
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CE0001 -10:  Health and Safety in Construction 

The aim of this study unit is to provide learners with the knowledge and skills necessary to identify potential 
hazards in construction environments and apply appropriate safety standards and protocols to minimize risks, 
ensuring a safe working environment for all personnel. 

Learning Outcome Assessment Criteria 

1. Identify workplace hazards in construction 

environments. 

1.1. Recognize physical hazards, such as falling 

objects, machinery, and uneven surfaces. 

1.2. Identify electrical hazards, including exposed 

wiring and faulty equipment. 

1.3. Assess risks related to heavy lifting, manual 

handling, and ergonomics. 

1.4. Detect hazardous materials like asbestos, lead, 

and chemicals. 

1.5. Evaluate noise and vibration levels that can 

cause hearing damage or discomfort. 

1.6. Recognize potential fire and explosion hazards 

from flammable materials and equipment. 

1.7. Assess the risk of confined spaces and 

inadequate ventilation. 

1.8. Identify risks from weather conditions, such as 

extreme heat, cold, or storms. 

1.9. Detect fall hazards from heights, scaffolding, 

and ladders. 

2. Apply safety standards and protocols to minimize 

risks. 

2.1 Follow local and international safety 

regulations, such as OSHA or ISO standards. 

2.2 Conduct regular safety training for workers to 

ensure awareness of hazards and proper 

procedures. 

2.3 Use personal protective equipment (PPE) like 

helmets, gloves, goggles, and safety footwear. 

2.4 Implement proper signage and barriers to warn 

of potential hazards on-site. 

2.5 Ensure all machinery and equipment are 

regularly inspected and maintained. 

2.6 Establish clear emergency response 

procedures, including evacuation plans and first 

aid training. 

2.7 Promote safe work practices, such as proper 

lifting techniques and handling hazardous 

materials. 

2.8 Conduct regular site safety audits and risk 

assessments to identify and mitigate new risks. 
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CE0001 -11:  Construction Methods and Technologies 

The aim of this study unit is to provide learners with a comprehensive understanding of modern construction 
techniques and technologies, enabling them to critically evaluate their application across various engineering 
projects. This unit will equip learners with the knowledge to assess the effectiveness and suitability of different 
construction methods in diverse contexts, fostering informed decision-making in construction planning and 
execution. 

Learning Outcome Assessment Criteria 

1. Understand modern construction techniques 

and technologies. 

1.1. Explore advanced materials such as 

prefabricated components and 3D-printed 

structures. 

1.2. Use Building Information Modeling (BIM) for 

integrated design and project management. 

1.3. Apply modular construction methods for faster 

and cost-efficient project completion. 

1.4. Incorporate sustainable technologies, like solar 

panels and energy-efficient HVAC systems. 

1.5. Utilize drones and robotics for surveying, 

monitoring, and construction tasks. 

1.6. Implement automation and smart 

technologies to optimize building 

performance. 

1.7. Apply lean construction techniques to reduce 

waste and improve efficiency. 

1.8. Use geospatial data and GPS systems for 

precise site planning and execution. 

1.9. Explore smart construction equipment with 

integrated sensors and IoT capabilities. 

2. Evaluate their application in diverse 

engineering projects. 

2.1 Assess the use of prefabrication and modular 

construction for projects requiring quick 

turnaround times and cost efficiency. 

2.2 Evaluate the suitability of BIM for complex 

infrastructure projects, ensuring seamless 

collaboration and minimizing errors. 

2.3 Analyze the integration of sustainable 

technologies in green building projects, 

optimizing energy use and environmental 

impact. 

2.4 Examine the role of drones and robotics in 

large-scale construction sites for surveying, 

monitoring, and site preparation. 

2.5 Apply lean construction principles to streamline 

workflows and reduce waste in infrastructure 

projects. 

2.6 Consider the use of automation in urban 
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development to improve productivity and 

reduce labor costs. 

2.7 Use geospatial data and GPS for precise 

planning and execution in projects like 

highways, bridges, and land reclamation. 

2.8 Explore the benefits of smart construction 

equipment in optimizing performance and 

safety in large-scale engineering projects. 

2.9 Assess the application of green building 

practices for environmentally conscious 

projects in residential, commercial, and 

industrial sectors. 
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CE0001 -12:  Communication and Professional Skills 
 
The aim of this study unit is to enhance students' ability to communicate clearly and effectively in professional 
settings, fostering strong interpersonal skills and the ability to work collaboratively within multidisciplinary teams. 
This unit aims to equip learners with the necessary tools to engage professionally and contribute to team success 
in diverse workplace environments. 
 

Learning Outcome Assessment Criteria 

1. Develop clear and effective professional 

communication skills. 

1.1. Practice active listening to understand and 

respond appropriately in discussions. 

1.2. Use clear and concise language, avoiding 

jargon when communicating with non-experts. 

1.3. Tailor communication to the audience’s needs, 

adjusting technical detail accordingly. 

1.4. Enhance writing skills for creating professional 

emails, reports, and presentations. 

1.5. Use visual aids (graphs, charts, diagrams) to 

support and clarify complex information. 

1.6. Improve presentation skills, focusing on 

confident delivery and engagement with the 

audience. 

1.7. Develop negotiation and conflict resolution 

skills for professional interactions. 

1.8. Maintain professionalism in all forms of 

communication, including tone, body 

language, and written correspondence. 

1.9. Foster collaboration by encouraging open 

communication within teams and across 

departments. 

2. Work collaboratively within multidisciplinary 

teams. 

2.1 Foster open communication by actively 

listening and sharing ideas and feedback. 

2.2 Respect diverse perspectives and expertise 

from team members in various disciplines. 

2.3 Set clear goals and expectations for team roles 

and responsibilities. 

2.4 Collaborate on problem-solving by leveraging 

the strengths of each team member. 

2.5 Use conflict resolution strategies to address 

and resolve disagreements effectively. 

2.6 Adapt communication styles to work effectively 

with team members from different 

backgrounds. 

2.7 Contribute positively to team dynamics by 

offering support and encouragement. 

2.8 Stay flexible and open to new ideas, adjusting 

approaches based on team input. 
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CE0001 -13:  Structural Analysis and Design 

The aim of this study unit is to equip learners with the knowledge and skills necessary to analyze the stability and 
strength of structural systems, and to design essential components such as beams, columns, and trusses for 
various construction applications. 
 

Learning Outcome Assessment Criteria 

1. Analyze structural systems for stability and 

strength. 

1.1. Evaluate the load distribution in structural 

systems, including dead loads, live loads, and 

environmental forces. 

1.2. Apply static and dynamic analysis methods to 

determine stress and strain within structures. 

1.3. Use safety factors to account for uncertainties 

and ensure structural integrity under expected 

loads. 

1.4. Analyze materials' properties (e.g., tensile 

strength, compressive strength, and shear 

resistance) to assess their suitability for 

specific applications. 

1.5. Use finite element analysis (FEA) to model 

complex structures and predict their behavior 

under various conditions. 

1.6. Assess the effects of foundation conditions 

and soil-structure interaction on stability. 

1.7. Evaluate stability against buckling, torsion, and 

vibration for various structural elements. 

1.8. Check for compliance with design codes and 

building standards to ensure safety and 

regulatory adherence. 

1.9. Conduct a risk assessment to identify potential 

failure points and develop mitigation 

strategies. 

2 Design components like beams, columns, and 

trusses. 

2.1 Determine appropriate materials based on load 

requirements, environmental conditions, and 

cost considerations. 

2.2 Calculate loads and forces acting on each 

component, including dead loads, live loads, 

and environmental loads. 

2.3 Use structural analysis methods to evaluate the 

behavior of beams, columns, and trusses under 

applied loads. 

2.4 Design beams by calculating bending moments, 

shear forces, and deflections to ensure strength 

and stability. 

2.5 Design columns by considering axial loads, 
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buckling, and stability factors, ensuring they 

can withstand compressive forces. 

2.6 Design trusses using principles of triangular 

geometry, ensuring optimal load distribution 

and material efficiency. 

2.7 Select appropriate cross-sectional shapes (e.g., 

I-beams, square, circular) based on efficiency 

and strength requirements. 

2.8 Apply safety factors and design codes to ensure 

that the components meet legal and safety 

standards. 

2.9 Optimize designs for material usage and cost 

while maintaining safety and performance. 
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CE0001-14:  Geotechnical Engineering 

The aim of this study unit is to provide learners with a comprehensive understanding of construction materials, 
focusing on their properties, performance, and applications in civil engineering. Students will develop the ability 
to critically evaluate material suitability for diverse engineering projects, ensuring optimal performance and 
sustainability. 

Learning Outcome Assessment Criteria 

1. Evaluate soil and rock mechanics for advanced 

foundation designs. 

1.1. Analyze soil properties such as shear strength, 

compressibility, and consolidation to 

determine the foundation's load-bearing 

capacity. 

1.2. Assess the effects of soil settlement and 

differential settlement on foundation 

performance. 

1.3. Evaluate the stability of slopes and excavation 

sites for deep foundations. 

1.4. Consider the type of foundation (shallow vs. 

deep) based on soil conditions and load 

distribution. 

1.5. Conduct geotechnical tests (e.g., Standard 

Penetration Test, Cone Penetration Test) to 

gather data for foundation design. 

1.6. Analyze rock properties, including strength, 

elasticity, and fracture patterns, to assess 

suitability for foundation support. 

1.7. Assess the impact of groundwater on 

foundation design, considering methods to 

prevent erosion, seepage, and instability. 

1.8. Evaluate the potential for soil liquefaction in 

seismic areas and design foundations to 

mitigate these risks. 

1.9. Use advanced geotechnical models to predict 

soil and rock behavior under different loading 

conditions. 

2. Apply geotechnical principles to mitigate site-

specific challenges. 

2.1 Conduct thorough site investigations to identify 

soil types, groundwater conditions, and 

potential hazards. 

2.2 Assess soil stability and design foundations to 

prevent issues like settlement, liquefaction, or 

slope failure. 

2.3 Use ground improvement techniques (e.g., soil 

compaction, grouting) to enhance soil strength 

and stability. 

2.4 Implement drainage solutions to control water 

flow and reduce the risk of erosion or water-
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related damage. 

2.5 Design foundations with consideration for 

expansive soils, ensuring appropriate measures 

like deep foundations or soil stabilization. 

2.6 Utilize retaining walls and other structural 

elements to manage slopes and prevent 

landslides in unstable soil conditions. 

2.7 Apply seismic design principles to mitigate the 

impact of earthquakes on foundations in 

seismically active areas. 

2.8 Incorporate geotechnical monitoring during 

construction to detect changes in soil behavior 

and adjust designs as needed. 

2.9 Evaluate and plan for potential geohazards, 

such as subsidence or contamination, to ensure 

long-term site safety. 
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CE0001 -15:  Transportation Engineering 

The aim of this study unit is to equip learners with the knowledge and skills required to plan, design, and assess 
roadways and transportation systems, focusing on optimizing traffic flow and implementing safety solutions for 
improved transportation infrastructure. 

Learning Outcome Assessment Criteria 

1. Plan and design roadways and transportation 

systems. 

1.1. Conduct traffic studies to determine road 

capacity, flow, and safety requirements. 

1.2. Analyze soil and environmental conditions to 

select appropriate materials and design road 

foundations. 

1.3. Design road alignment, including horizontal 

and vertical curves, to ensure smooth traffic 

flow and safety. 

1.4. Plan intersections, interchanges, and traffic 

control systems (e.g., signals, signage) for 

efficiency and safety. 

1.5. Calculate roadway drainage systems to 

prevent flooding and maintain structural 

integrity. 

1.6. Design pavement structures considering 

factors like traffic load, climate, and soil 

conditions. 

1.7. Incorporate sustainable design practices, such 

as the use of recycled materials and energy-

efficient lighting. 

1.8. Assess environmental impacts and ensure 

compliance with regulations during design and 

construction. 

1.9. Use computer-aided design (CAD) tools and 

simulation software for precise planning and 

visualization. 

2. Assess traffic flow and implement solutions for 

improved safety. 

2.1 Conduct traffic flow analysis using tools like 

traffic simulation models and on-site data 

collection. 

2.2 Identify traffic congestion points and assess 

causes, such as bottlenecks, intersections, or 

lane drops. 

2.3 Design road layouts and signal timing to 

optimize traffic movement and reduce delays. 

2.4 Implement traffic calming measures, such as 

roundabouts, speed bumps, and pedestrian 

crossings, to improve safety. 

2.5 Evaluate road signage, visibility, and markings 

to ensure clear communication with drivers. 
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2.6 Use intelligent traffic management systems 

(ITMS) to monitor and adjust traffic flow in real-

time. 

2.7 Design safe pedestrian and cyclist pathways to 

reduce conflicts with vehicular traffic. 

2.8 Introduce turn lanes, bypasses, or alternative 

routes to divert traffic and reduce congestion. 

2.9 Incorporate lighting, reflective markings, and 

visibility enhancements to improve safety at 

night. 
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CE0001 -16:  Water Resources Engineering 

The aim of this study unit is to equip learners with the knowledge and skills to design efficient systems for water 
distribution and wastewater management, while also enabling them to analyze hydrological data for effective 
infrastructure planning and decision-making. 

Learning Outcome Assessment Criteria 

1. Design systems for effective water distribution 

and wastewater management. 

1.1. Analyze water demand and distribution 

requirements to determine system capacity 

and layout. 

1.2. Design efficient pipe networks for water 

supply, considering factors like flow rates, 

pressure, and material selection. 

1.3. Plan and design reservoirs, pumping stations, 

and water treatment facilities for reliable 

water distribution. 

1.4. Incorporate redundancy and backup systems 

to ensure continuous water supply during 

emergencies or maintenance. 

1.5. Design storm water management systems, 

including retention basins and drainage 

networks, to prevent flooding. 

1.6. Plan wastewater collection systems, including 

sewer lines, lift stations, and treatment plants. 

1.7. Design systems to manage the treatment, 

recycling, and disposal of wastewater in an 

environmentally responsible manner. 

1.8. Implement smart technologies and sensors to 

monitor system performance and optimize 

water use. 

1.9. Ensure compliance with local regulations and 

environmental standards for water quality and 

wastewater treatment. 

2. Analyze hydrological data for infrastructure 

planning. 

2.1 Collect and evaluate rainfall, streamflow, and 

groundwater data to understand regional 

hydrology.  

2.2 Analyze precipitation patterns and their impact 

on runoff, flood risk, and water availability. 

2.3 Use hydrological models to simulate watershed 

behavior and predict flood events or drought 

conditions. 

2.4 Assess the impact of land use changes, such as 

urbanization, on local hydrology and water 

quality. 

2.5 Evaluate soil permeability and drainage 

characteristics to design effective storm water 
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management systems. 

2.6 Study historical hydrological data to identify 

trends and inform long-term infrastructure 

planning. 

2.7 Integrate hydrological data into floodplain 

mapping and risk assessments for 

infrastructure projects. 

2.8 Incorporate climate change projections to 

anticipate future water-related challenges in 

infrastructure planning. 

2.9 Design drainage systems, retention ponds, and 

reservoirs based on hydrological data to 

manage storm water runoff. 
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CE0001 -17:  Building Information Modeling (BIM) 

The aim of this study unit is to equip learners with the skills and knowledge to effectively utilize Building 
Information Modeling (BIM) software for the design, management, and collaboration of construction projects, 
enhancing project efficiency and promoting seamless integration of BIM techniques throughout the project 
lifecycle. 

Learning Outcome Assessment Criteria 

2 Utilize BIM software to design and manage 

construction projects. 

1.1. Use BIM software (e.g., Revit, AutoCAD, 

Navisworks) to create detailed 3D models of 

construction projects. 

1.2. Develop accurate and integrated designs for 

building components, systems, and 

infrastructure elements. 

1.3. Coordinate with multidisciplinary teams 

(architectural, structural, MEP) to ensure 

seamless project integration. 

1.4. Manage project data, including specifications, 

schedules, and cost estimates, within the BIM 

platform. 

1.5. Perform clash detection and resolve design 

conflicts before construction begins to 

minimize delays and cost overruns. 

1.6. Use BIM to simulate construction processes, 

optimize workflows, and identify potential 

issues in advance. 

1.7. Monitor project progress and adjust schedules 

and budgets in real time using BIM data. 

1.8. Ensure compliance with local building codes, 

regulations, and sustainability standards 

through BIM-based analysis. 

1.9. Enhance communication and collaboration 

among stakeholders by sharing 3D models and 

project information. 

2. Integrate BIM techniques for project efficiency 

and collaboration. 

2.1 Implement BIM protocols to standardize 

project workflows, ensuring consistency across 

teams. 

2.2 Use cloud-based BIM platforms to facilitate 

real-time collaboration and information sharing 

among project stakeholders. 

2.3 Integrate BIM with project management tools 

to track schedules, budgets, and resource 

allocation. 

2.4 Coordinate designs across multiple disciplines 

(architecture, structural, MEP) to prevent 

conflicts and streamline project execution. 
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2.5 Utilize BIM for clash detection and resolution to 

identify and address design conflicts before 

construction begins. 

2.6 Optimize material selection and construction 

methods by analyzing the BIM model for cost 

and efficiency improvements. 

2.7 Use BIM for detailed scheduling (4D modeling) 

to visualize construction timelines and optimize 

sequencing. 

2.8 Integrate performance analysis tools (e.g., 

energy modeling, structural analysis) within 

BIM to ensure design efficiency and 

compliance. 

2.9 Enhance project documentation by generating 

detailed reports, drawings, and specifications 

directly from the BIM model. 
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CE0001 -18:  Advanced Surveying and GPS Technologies 

The aim of this study unit is to equip learners with the knowledge and skills to effectively use GPS technology and 
advanced surveying techniques for precise land surveying and mapping, enabling them to contribute to complex 
surveying projects. 
 

Learning Outcome Assessment Criteria 

1. Apply GPS technology for precise land 

surveying and mapping. 

1.1. Use GPS receivers to accurately measure and 

record geographic coordinates for land 

surveying. 

1.2. Integrate GPS data with Geographic 

Information Systems (GIS) for detailed 

mapping and spatial analysis. 

1.3. Perform real-time kinematic (RTK) GPS 

surveying to achieve high-accuracy 

measurements for boundary delineation and 

topographic surveys. 

1.4. Utilize GPS for staking out construction sites, 

ensuring proper alignment and positioning of 

structures. 

1.5. Implement differential GPS (DGPS) to enhance 

accuracy and reduce errors in areas with poor 

satellite signals. 

1.6. Use GPS for monitoring the movement of land, 

structures, or infrastructure over time, such as 

in geotechnical investigations. 

1.7. Integrate GPS data with CAD software to 

create precise, up-to-date site plans and maps. 

1.8. Perform georeferencing of aerial imagery and 

satellite data to enhance mapping accuracy 

and site analysis. 

1.9. Use GPS in conjunction with other surveying 

technologies, such as laser scanning, for 

comprehensive data collection and analysis. 

2. Implement advanced surveying methods in 

complex projects. 

2.1 Use LiDAR (Light Detection and Ranging) 

technology for high-precision topographic mapping 

and 3D modeling in large or complex sites. 

2.2 Implement terrestrial laser scanning to capture 

detailed data of existing structures and landscapes 

for renovation or restoration projects. 

2.3 Apply UAV (Unmanned Aerial Vehicle) or drone 

surveying to quickly gather aerial data for large or 

hard-to-reach areas. 

2.4 Use photogrammetry techniques to create accurate 

3D models from aerial imagery for infrastructure 
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and terrain analysis. 

2.5 Integrate GPS and total station systems for real-

time, high-accuracy measurements in dynamic 

construction environments. 

2.6 Utilize hydrographic surveying methods, such as 

echo sounding, for underwater topography and 

infrastructure planning in marine or river 

environments. 

2.7 Implement geophysical surveying techniques (e.g., 

ground-penetrating radar) to investigate subsurface 

conditions without excavation. 

2.8 Use robotic total stations for automated data 

collection and real-time processing during land 

surveying tasks. 

2.9 Apply scanning and GPS data integration with BIM 

to enhance project visualization and coordination 

across teams. 
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CE0001 -19: Steel and Concrete Structures 

The aim of this study unit is to provide learners with the knowledge and skills necessary to design, analyze, and 
evaluate the performance of steel and concrete structures for various applications. The unit focuses on 
understanding the behavior of structural elements under different conditions, enabling students to apply these 
principles in practical engineering scenarios. 

Learning Outcome Assessment Criteria 

1. Design and analyze steel and concrete 

structures for various applications. 

1.1. Design steel and concrete components (beams, 
columns, slabs) to meet load-bearing and stability 
requirements. 

1.2. Analyze structural behavior using software tools to 
assess stresses, deflections, and safety. 

1.3. Ensure compliance with relevant design codes 
(e.g., AISC, ACI) for steel and concrete structures. 

1.4. Apply reinforcement techniques for concrete to 
enhance strength and durability. 

1.5. Evaluate material properties, including strength 
and thermal expansion, for both steel and 
concrete. 

1.6. Consider environmental factors like seismic, wind, 
and temperature effects in design. 

1.7. Optimize designs for cost, material use, and 
construction efficiency. 

1.8. Conduct durability and maintenance assessments 
for long-term performance. 

2. Evaluate the performance of structural elements 

under different conditions. 

2.1 Analyze the response of structural elements to 

static and dynamic loads (e.g., dead, live, wind, and 

seismic forces). 

2.2 Assess stress distribution and deformation of 

beams, columns, and slabs under various loading 

conditions. 

2.3 Evaluate the stability of structural elements, 

checking for potential buckling, torsion, or failure 

modes. 

2.4 Use finite element analysis (FEA) to model and 

simulate the behavior of complex structures under 

varying conditions. 

2.5 Examine the effects of temperature changes, 

corrosion, and material fatigue on structural 

performance. 

2.6 Consider environmental factors, such as soil 

settlement or foundation movement, on structural 

integrity. 

2.7 Perform time-dependent analysis for concrete 

structures to assess creep, shrinkage, and long-

term deformation. 
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CE0001 -20:  Sustainable Construction Practices 

The aim of this study unit to equip learners with the knowledge and skills required to apply sustainable 
construction methods that minimize environmental impact and promote energy-efficient techniques throughout 
the construction process. 
 

Learning Outcome Assessment Criteria 

1. Implement sustainable methods to reduce 

environmental impacts. 

1.1. Use energy-efficient materials and construction 

methods to reduce carbon footprint and resource 

consumption. 

1.2. Incorporate renewable energy sources (e.g., solar, 

wind) in design to promote sustainability in 

buildings and infrastructure. 

1.3. Implement water conservation systems, such as 

rainwater harvesting and efficient plumbing 

designs, to minimize water usage. 

1.4. Use recycled materials to reduce waste and 

conserve natural resources. 

1.5. Optimize building insulation and ventilation to 

reduce heating and cooling energy consumption. 

1.6. Design green infrastructure solutions, like 

permeable pavements and green roofs, to manage 

storm water and reduce urban heat islands. 

1.7. Prioritize sustainable construction techniques that 

minimize land disruption and protect biodiversity. 

1.8. Incorporate lifecycle assessment (LCA) to evaluate 

the environmental impact of materials and designs 

over their entire lifecycle. 

2. Promote energy-efficient construction techniques. 2.1 Use high-performance insulation materials to 

reduce energy loss and improve building thermal 

efficiency. 

2.2 Design buildings with passive solar strategies, such 

as strategic window placement and shading, to 

maximize natural heating and lighting. 

2.3 Implement energy-efficient HVAC systems, 

incorporating smart controls and energy recovery 

ventilators. 

2.4 Use energy-efficient windows and doors with low 

U-values to minimize heat transfer. 

2.5 Install LED lighting and other energy-saving 

technologies throughout buildings. 

2.6 Incorporate renewable energy sources, such as 

solar panels or wind turbines, to power the 

building. 

2.7 Opt for sustainable materials with low embodied 

energy for construction and finishing. 
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CE0001 -21:  Highway Design and Maintenance 

The aim of this study unit is to equip learners with the knowledge and skills required to design highways that meet 
safety and functionality standards, and to develop effective maintenance strategies that ensure long-term 
usability. It also aims to provide learners with the ability to assess various materials and technologies for optimal 
road construction. 

Learning Outcome Assessment Criteria 

1. Design highways and plan maintenance 

strategies for long-term usability. 

1.1. Plan road alignments and profiles considering 

terrain, traffic flow, and environmental factors. 

1.2. Design pavement structures to withstand traffic 

loads, weather conditions, and soil characteristics. 

1.3. Implement proper drainage systems to prevent 

water accumulation and maintain pavement 

integrity. 

1.4. Select durable materials for road construction to 

ensure long-term performance under varying 

conditions. 

1.5. Design road markings, signage, and lighting for 

improved visibility and driver safety. 

1.6. Plan for regular inspections and condition 

assessments to identify early signs of wear and 

tear. 

1.7. Develop maintenance schedules for resurfacing, 

pothole repair, and infrastructure upgrades. 

1.8. Use performance-based maintenance strategies to 

optimize resource allocation and minimize 

downtime. 

2. Assess material and technology options for 

road construction. 

2.1 Evaluate the suitability of materials based on 

traffic loads, climate, and soil conditions. 

2.2 Assess the environmental impact of materials, 

prioritizing sustainable options like recycled 

asphalt or low-emission concrete. 

2.3 Consider advanced technologies, such as warm-

mix asphalt, for energy-efficient construction and 

reduced environmental impact. 

2.4 Analyze the cost-effectiveness of different 

materials and technologies, factoring in long-term 

durability and maintenance requirements. 

2.5 Explore the use of geosynthetics for soil 

stabilization and improved foundation 

performance in challenging terrains. 

2.6 Assess the benefits of intelligent transportation 

systems (ITS) and smart road technologies for 

traffic management and safety. 

2.7 Evaluate innovative paving techniques, such as 

permeable pavements, to manage storm water. 
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CE0001 -22:  Construction Contracts and Law 

The aim of this study unit is to provide learners with a comprehensive understanding of the legal principles and 
frameworks that govern construction projects. This unit will equip learners with the knowledge and skills 
necessary to manage contractual obligations, navigate legal issues, and resolve disputes effectively within the 
context of the construction industry. 

Learning Outcome Assessment Criteria 

1. Understand legal frameworks governing 

construction projects. 

1.1. Familiarize with local, national, and 

international construction laws and 

regulations governing design, safety, and 

building codes. 

1.2. Understand contract law, including types of 

contracts (e.g., fixed-price, cost-plus) and their 

implications for project delivery. 

1.3. Learn about health and safety regulations 

(e.g., OSHA, local safety standards) and their 

application in construction sites. 

1.4. Understand environmental laws related to 

construction, including permits, waste 

disposal, and pollution control. 

1.5. Recognize labor laws affecting construction 

workers, including wage standards, working 

hours, and worker’s rights. 

1.6. Comprehend insurance and bonding 

requirements to protect against risks like 

damage, delays, and accidents. 

1.7. Familiarize with zoning laws, land-use policies, 

and local building codes that impact project 

approval and construction. 

1.8. Understand dispute resolution mechanisms, 

such as mediation, arbitration, and litigation, 

within the context of construction projects. 

2. Manage contractual obligations and disputes 

effectively. 

2.1 Clearly define project scope, deliverables, 

timelines, and responsibilities in contracts to 

avoid misunderstandings. 

2.2 Establish clear communication channels 

between all parties to ensure expectations are 

aligned throughout the project. 

2.3 Regularly review contract terms and conditions 

to ensure compliance with agreed-upon 

timelines, costs, and quality standards. 

2.4 Monitor project progress and document issues, 

changes, or delays to maintain an accurate 
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record for dispute resolution. 

2.5 Implement change management procedures to 

handle scope modifications and additional work 

requests in accordance with the contract. 

2.6 Use negotiation and mediation techniques to 

resolve conflicts and minimize disruption to the 

project. 

2.7 Explore alternative dispute resolution methods, 

such as arbitration, to avoid lengthy legal 

battles and keep the project on track. 

2.8 Ensure compliance with payment schedules 

and financial terms to prevent payment 

disputes and maintain cash flow. 
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CE0001 -23:  Project Planning and Management 

The aim of this study unit is to equip learners with the skills and knowledge necessary to effectively plan and 
manage projects, focusing on developing project schedules, allocating resources efficiently, and implementing risk 
management strategies to ensure successful project delivery. 

Learning Outcome Assessment Criteria 

1. Develop project schedules and resource 

allocation plans. 

1.1. Break down the project into manageable tasks and 

define milestones for tracking progress. 

1.2. Use project management software to create 

detailed timelines and allocate resources 

effectively. 

1.3. Determine task dependencies and create a logical 

sequence of activities to ensure efficient 

workflow. 

1.4. Estimate the time required for each task based on 

historical data, team input, and industry 

standards. 

1.5. Assign resources (labor, materials, equipment) to 

tasks while balancing workloads and availability. 

1.6. Establish buffer times for potential delays or 

unforeseen issues to prevent disruptions to the 

project schedule. 

1.7. Monitor resource utilization and adjust allocations 

as needed to address any inefficiencies or 

shortages. 

1.8. Regularly review and update the schedule to 

reflect progress and changes in scope or priorities. 

2. Implement risk management strategies for 

successful project delivery. 

2.1 Identify potential risks early in the project, 

including financial, safety, environmental, and 

technical factors. 

2.2 Assess the likelihood and impact of each risk to 

prioritize mitigation efforts. 

2.3 Develop contingency plans for high-priority risks, 

outlining specific actions to address or reduce their 

impact. 

2.4 Implement risk mitigation strategies, such as using 

insurance, diversifying suppliers, or using 

alternative construction methods. 

2.5 Regularly monitor project progress and risks, 

adjusting plans as new risks emerge or existing risks 

evolve. 

2.6 Communicate identified risks and mitigation 

strategies clearly to all stakeholders to ensure 

proactive management. 

2.7 Allocate resources for risk management activities, 

including training, tools, and expert consultations. 
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CE0001 -24:  Engineering Economics 
The aim of this study unit is to equip learners with the knowledge and skills to assess economic factors that 
impact engineering decisions and to apply cost-benefit analysis techniques in evaluating infrastructure projects. 
 

Learning Outcome Assessment Criteria 

1. Evaluate economic factors influencing 

engineering decisions. 

1.1. Analyze initial project costs, including materials, 

labor, and equipment, to determine budget 

feasibility. 

1.2. Assess long-term operational and maintenance 

costs to ensure sustainability and cost-

effectiveness. 

1.3. Consider lifecycle costs of materials and 

construction methods to optimize the balance 

between upfront and long-term expenditures. 

1.4. Evaluate market conditions, such as material 

prices and labor availability, to make informed 

decisions about procurement and scheduling. 

1.5. Factor in financing options, including loans, grants, 

or public-private partnerships, and their impact on 

project cash flow. 

1.6. Assess the potential for cost savings through value 

engineering, alternative materials, or innovative 

construction techniques. 

1.7. Account for economic risks, such as inflation or 

changes in interest rates, which may affect project 

budgets. 

1.8. Consider the potential economic benefits of the 

project, such as job creation, improved 

infrastructure, and community impact. 

2. Conduct cost-benefit analyses for infrastructure 

projects. 

2.1 Identify and quantify all project costs, including 

initial construction, materials, labor, and long-

term maintenance. 

2.2 Evaluate the expected benefits of the project, such 

as increased efficiency, reduced travel times, or 

improved safety. 

2.3 Estimate the economic value of intangible benefits 

like environmental sustainability, social impact, or 

community well-being. 

2.4 Use net present value (NPV), internal rate of 

return (IRR), or benefit-cost ratio (BCR) methods 

to assess the financial viability of the project. 

2.5 Factor in potential risks and uncertainties, 

adjusting for sensitivity to changes in cost or 

benefit assumptions. 

2.6 Compare the project’s costs and benefits over its 

expected lifespan to determine if the benefits 



 
 

www.ictqualab.co.uk 

Support@ictqualab.co.uk  

Page | 39 

ICTQual AB Qualification Specification 

 

ICTQual Level 6 Diploma in Civil Engineering  
360 Credits – Three Years 

outweigh the expenditures. 

2.7 Consider alternative designs or technologies to 

improve the cost-benefit ratio and enhance 

project value. 

2.8 Present findings to stakeholders to facilitate 

informed decision-making and secure project 

approval or funding. 
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CE0001 -25:  Professional Ethics and Responsibilities in Civil Engineering 

The aim of this study unit is to equip learners with a comprehensive understanding of the ethical principles and 
professional responsibilities essential to the civil engineering profession. It aims to develop the ability to apply 
ethical decision-making processes in the execution of engineering projects, ensuring compliance with industry 
standards, legal requirements, and societal expectations. 
 

Learning Outcome Assessment Criteria 

1. Understand ethical principles and professional 

responsibilities. 

1.1. Adhere to honesty, integrity, and transparency 

in all engineering practices and decisions. 

1.2. Prioritize public safety, health, and welfare 

when designing and implementing engineering 

solutions. 

1.3. Maintain confidentiality and respect for 

proprietary information and intellectual 

property. 

1.4. Avoid conflicts of interest and disclose any 

personal or financial interests that could 

compromise professional judgment. 

1.5. Ensure compliance with legal, regulatory, and 

environmental standards in all engineering 

activities. 

1.6. Engage in continuous professional 

development to stay updated on industry 

standards, technologies, and ethical practices. 

1.7. Foster teamwork, respect, and fair treatment 

within multidisciplinary teams and the broader 

community. 

1.8. Take responsibility for personal actions and 

the impact of engineering decisions on society 

and the environment. 

2. Apply ethical decision-making in project 

execution. 

2.1 Identify ethical dilemmas and assess their 

potential impact on stakeholders, including 

clients, workers, and the public. 

2.2 Make decisions that prioritize safety, health, 

and environmental protection, even if it 

conflicts with cost or schedule pressures. 

2.3 Ensure transparency in communication, 

particularly when addressing potential risks or 

challenges in the project. 

2.4 Balance professional responsibilities with 

personal values, always upholding integrity and 

accountability. 

2.5 Involve relevant stakeholders in decision-

making processes to consider diverse 

perspectives and ensure fairness. 
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2.6 Address conflicts of interest by disclosing any 

personal or financial interests that may affect 

objectivity. 

2.7 Ensure that the project complies with all legal 

and regulatory requirements, while also 

considering the broader social impact. 

2.8 Document and justify decisions, providing a 

clear rationale for actions taken to ensure 

ethical accountability. 
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CE0001 -26:  Advanced Structural Engineering Applications  
The aim of this study unit is to equip learners with the skills and knowledge necessary to design, analyze, and 
assess complex structural systems, such as high-rise buildings and bridges, using advanced tools and techniques 
for structural analysis. This unit focuses on enhancing practical expertise in applying innovative methods to solve 
real-world engineering challenges. 
 

Learning Outcome Assessment Criteria 

1. Design and assess advanced structural systems 

like high-rises and bridges. 

1.1. Design and analyze complex structural 

systems, including high-rise buildings, bridges, 

and industrial facilities. 

1.2. Apply advanced computational methods, such 

as finite element analysis (FEA), to simulate 

and assess structural behavior under various 

loads. 

1.3. Incorporate dynamic analysis for structures 

subjected to seismic, wind, or other dynamic 

forces to ensure resilience and stability. 

1.4. Use advanced materials, such as high-strength 

concrete and steel, composites, or smart 

materials, to improve performance and reduce 

weight. 

1.5. Evaluate and design for non-traditional 

loadings, such as blast, impact, or fire, in 

specialized structures like airports or military 

facilities. 

1.6. Implement advanced foundation systems, 

including deep foundations, ground 

improvement techniques, and piled 

foundations, for complex sites. 

1.7. Develop retrofit and strengthening solutions 

for existing structures to meet modern safety, 

performance, or sustainability standards. 

1.8. Apply sustainability principles in structural 

design, focusing on reducing embodied energy 

and using environmentally friendly materials. 

2. Utilize cutting-edge tools for structural analysis. 2.1 Use finite element analysis (FEA) software like 

ANSYS, Abaqus, or COMSOL to model and 

simulate complex structural behaviors under 

various loading conditions. 

2.2 Apply computational fluid dynamics (CFD) tools 

for analyzing wind, air, or water flow effects on 

structures, such as in the design of bridges or 

high-rise buildings. 

2.3 Utilize structural optimization software, such as 

OptiStruct or TOPO, to enhance material 
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distribution and reduce structural weight while 

maintaining performance. 

2.4 Integrate Building Information Modeling (BIM) 

tools like Revit and Tekla Structures to create 

detailed 3D models and coordinate 

multidisciplinary designs. 

2.5 Use dynamic analysis software (e.g., SAP2000, 

ETABS) to evaluate structures under seismic, 

wind, and other dynamic loads. 

2.6 Implement cloud-based collaboration platforms 

for real-time sharing and updating of structural 

analysis models with stakeholders. 

2.7 Utilize advanced surveying and scanning 

technologies, like LiDAR and 3D laser scanning, 

for accurate data collection to inform structural 

designs. 

2.8 Apply machine learning algorithms to predict 

structural failures or optimize designs based on 

historical data and real-time monitoring. 
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CE0001 -27:  Bridge Design and Construction Management 

The aim of this study unit is to equip learners with the knowledge and skills required to design bridges that meet 
both functional and aesthetic criteria, while effectively managing the construction processes to ensure efficiency, 
safety, and successful project completion. 
 

Learning Outcome Assessment Criteria 

1. Plan and execute bridge designs considering 

functional and aesthetic aspects. 

1.1. Assess site conditions, including soil 

properties, topography, and environmental 

factors, to determine the most suitable bridge 

type (e.g., arch, suspension, beam). 

1.2. Determine functional requirements, such as 

traffic volume, load capacity, and clearance, to 

ensure safety and performance. 

1.3. Consider aesthetic factors, such as the bridge's 

visual impact on the surrounding environment 

and integration with the landscape or urban 

design. 

1.4. Select appropriate materials (e.g., steel, 

concrete, composite) based on structural, 

durability, and aesthetic requirements. 

1.5. Incorporate innovative design elements, such 

as unique shapes, colors, and lighting, to 

enhance the bridge's visual appeal. 

1.6. Design for long-term maintenance and 

durability, considering factors like corrosion 

resistance, weather conditions, and lifespan. 

1.7. Apply sustainability principles, such as using 

eco-friendly materials and reducing 

environmental impact during construction and 

throughout the bridge's lifecycle. 

1.8. Use advanced software for structural analysis 

and design optimization to ensure the bridge 

meets both functional and aesthetic goals 

while adhering to safety standards. 

2. Manage bridge construction processes efficiently. 2.1 Develop a detailed project schedule with 

milestones for each phase of construction, 

from design approval to final inspection. 

2.2 Coordinate with all stakeholders, including 

engineers, contractors, and local authorities, to 

ensure smooth communication and progress. 

2.3 Ensure compliance with safety standards and 

regulations, conducting regular safety audits 

and providing training to the workforce. 

2.4 Monitor material procurement and ensure 
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timely delivery to prevent construction delays. 

2.5 Implement quality control processes, including 

inspections and testing, to maintain high 

construction standards and meet design 

specifications. 

2.6 Optimize resource allocation, ensuring efficient 

use of labor, equipment, and materials. 

2.7 Identify potential risks and develop mitigation 

strategies to address issues such as weather 

delays, unforeseen site conditions, or supply 

chain disruptions. 

2.8 Regularly review and update the project 

schedule, budget, and progress reports to 

ensure that the project remains on track and 

within budget. 
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CE0001 -28:  Foundation Engineering for Complex Projects  

The aim of this study unit is to equip learners with the knowledge and skills required to design and implement 
foundations for complex structures, such as skyscrapers and offshore platforms. The unit focuses on addressing 
and overcoming geotechnical challenges through innovative engineering solutions, ensuring the stability and 
safety of large-scale, high-complexity projects. 
 

Learning Outcome Assessment Criteria 

1. Design foundations for complex structures like 

skyscrapers and offshore platforms. 

1.1. Conduct site investigations to assess soil 

conditions, groundwater levels, and seismic 

activity to inform foundation design. 

1.2. Choose appropriate foundation types (e.g., 

deep foundations, pile foundations, caissons) 

based on load-bearing requirements and site 

characteristics. 

1.3. Design for vertical and lateral loads, ensuring 

stability and preventing settlement or tilting 

under both static and dynamic loads. 

1.4. Integrate foundation design with the overall 

structural system, ensuring seamless load 

transfer between the superstructure and 

foundation. 

1.5. Use advanced analysis tools (e.g., finite 

element modeling) to simulate foundation 

behavior under complex load conditions. 

1.6. Design foundations for dynamic forces, such as 

wind, seismic activity, or waves, particularly 

for skyscrapers and offshore platforms. 

1.7. Consider environmental factors, such as soil 

corrosion, water table fluctuations, or the 

impact of nearby construction, in foundation 

selection. 

1.8. Account for long-term maintenance and 

potential foundation settlement, ensuring 

durability and reducing the need for costly 

repairs. 

2. Address geotechnical challenges using innovative 

solutions. 

2.1 Use ground improvement techniques, such as 

soil stabilization, grouting, and 

vibrocompaction, to enhance soil strength and 

prevent settlement. 

2.2 Implement geosynthetic materials (e.g., 

geotextiles, geomembranes) for soil 

reinforcement and erosion control in 

challenging conditions. 

2.3 Apply micropiles or ground anchors to stabilize 

slopes or support foundations in areas with 
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weak or unstable soil. 

2.4 Utilize deep mixing methods, such as slurry 

walls or jet grouting, to improve soil 

characteristics for high-load structures. 

2.5 Design and implement foundation systems that 

mitigate issues like liquefaction in earthquake-

prone areas, using techniques like deep 

foundations or reinforced soil. 

2.6 Use 3D geotechnical modeling to analyze and 

predict soil behavior under different loads, 

enabling more accurate design and risk 

management. 

2.7 Apply advanced monitoring systems, such as 

geotechnical sensors or remote sensing 

technologies, to detect soil movement or 

changes over time and adjust designs 

accordingly. 

2.8 Employ tunneling technologies like shield-

driven or bored tunnels to overcome difficult 

soil conditions for underground structures, 

such as transportation systems or utilities. 
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CE0001 -29:  Urban Infrastructure Planning and Development 

The aim of this study unit is to equip learners with the knowledge and skills necessary to design, plan, and assess 
sustainable urban infrastructure projects, focusing on utilities and transport systems. This unit aims to develop an 
understanding of how urban development affects communities and ecosystems, enabling learners to create 
balanced solutions that promote long-term environmental, social, and economic sustainability. 
 

Learning Outcome Assessment Criteria 

1. Plan sustainable urban infrastructure, 

including utilities and transport systems. 

1.1. Design energy-efficient transportation 

networks, incorporating public transit options, 

cycling lanes, and pedestrian-friendly 

pathways to reduce carbon emissions. 

1.2. Plan green infrastructure for storm water 

management, such as permeable pavements, 

green roofs, and bioswales, to minimize urban 

runoff and improve water quality. 

1.3. Integrate renewable energy sources, such as 

solar panels or wind turbines, into the design 

of public utilities and transport systems. 

1.4. Develop waste management systems that 

promote recycling, composting, and waste-to-

energy technologies, reducing landfill 

dependence. 

1.5. Design water distribution and wastewater 

treatment systems with efficiency in mind, 

using low-energy solutions and promoting 

water conservation. 

1.6. Prioritize mixed-use developments to reduce 

travel distances and encourage sustainable 

land use, improving accessibility and reducing 

traffic congestion. 

1.7. Incorporate smart city technologies, such as 

IoT sensors for traffic management and energy 

monitoring, to optimize the efficiency of urban 

systems. 

1.8. Ensure accessibility and inclusivity by designing 

infrastructure that accommodates all 

demographics, including people with 

disabilities and vulnerable populations. 

2. Assess the impact of urban development on 

communities and ecosystems. 

2.1 Evaluate the effects of urban expansion on 

local communities, including changes in 

demographics, housing availability, and social 

cohesion. 

2.2 Assess the environmental impact of urban 

development, focusing on air and water quality, 

biodiversity loss, and habitat fragmentation. 
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2.3 Analyze the potential for increased pollution 

(e.g., noise, light, and chemical) due to 

construction and urban growth, and propose 

mitigation strategies. 

2.4 Examine the displacement of communities or 

disruption of local economies, especially for 

low-income populations or indigenous groups. 

2.5 Consider the impact on public health, including 

changes in access to green spaces, recreational 

areas, and health services. 

2.6 Evaluate the long-term effects of urban sprawl 

on natural resources, including water usage, 

energy consumption, and land degradation. 

2.7 Assess the resilience of urban areas to climate 

change, including vulnerability to flooding, heat 

islands, and extreme weather events. 

2.8 Explore opportunities for sustainable urban 

development, including the integration of 

green spaces, sustainable transport systems, 

and energy-efficient buildings. 
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CE0001 -30:  Earthquake-Resistant Structural Design 

The aim of this study unit is to equip learners with the knowledge and skills to design and implement structures 
that are resilient to seismic activities, ensuring their stability and safety. The unit also focuses on the application 
of international standards and best practices to enhance earthquake resilience in structural designs. 

Learning Outcome Assessment Criteria 

1. Design structures to withstand seismic 

activities. 

1.1. Incorporate flexible materials and structural 

elements, such as dampers or base isolators, 

to absorb and dissipate seismic energy. 

1.2. Design reinforced concrete and steel frames 

with sufficient redundancy and lateral load 

resistance to prevent failure during 

earthquakes. 

1.3. Use advanced seismic analysis tools (e.g., 

response spectrum analysis, time history 

analysis) to assess the impact of ground 

motion on structures. 

1.4. Ensure that foundations are designed to resist 

differential settlement or liquefaction, using 

techniques like deep foundations or ground 

improvement methods. 

1.5. Integrate shear walls, cross-bracing, or 

moment-resisting frames to enhance lateral 

stability and prevent structural sway during 

seismic events. 

1.6. Consider the building’s mass distribution to 

avoid resonance with seismic waves and 

reduce the risk of amplification. 

1.7. Use seismic retrofitting techniques for existing 

structures, such as adding shear walls, base 

isolators, or reinforcing connections to 

improve their seismic resilience. 

1.8. Comply with local seismic design codes and 

regulations, ensuring that the structure meets 

safety standards for the expected seismic 

hazard level. 

2. Apply international standards for earthquake 

resilience 

2.1 Follow seismic design codes such as the 

International Building Code (IBC), Eurocode 8, 

or the ASCE 7, which provide guidelines for 

designing earthquake-resistant structures. 

2.2 Ensure buildings are designed to withstand the 

expected seismic forces based on site location, 

soil conditions, and seismic hazard maps. 

2.3 Implement performance-based seismic design 

principles, focusing on limiting damage and 
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ensuring building functionality after an 

earthquake. 

2.4 Design structural systems with adequate lateral 

resistance, including shear walls, braces, and 

moment-resisting frames, as recommended by 

international standards. 

2.5 Incorporate advanced seismic engineering 

techniques, such as base isolation and energy 

dissipation devices, to minimize earthquake 

impact on the structure. 

2.6 Use materials and construction methods that 

meet seismic safety standards, ensuring 

ductility and resilience during ground motion. 

2.7 Conduct seismic risk assessments for existing 

structures and retrofit them according to 

international standards, including upgrading 

foundations, adding shear walls, or reinforcing 

connections. 

2.8 Ensure that all structural components, including 

non-structural elements like cladding and 

utilities, are designed to prevent collapse or 

failure during an earthquake. 
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CE0001 -31:  Construction Site Management and Supervision 

The aim of this study unit is to equip learners with the essential skills and knowledge to effectively oversee 
construction site operations, ensuring both efficiency and safety. Learners will also gain the ability to manage on-
site teams, guiding them to meet key project milestones and contribute to the successful completion of 
construction projects. 

Learning Outcome Assessment Criteria 

1. Oversee construction site operations for 

efficiency and safety. 

1.1. Develop and implement a detailed 
construction schedule, ensuring that 
resources, labor, and materials are allocated 
efficiently to meet project deadlines. 

1.2. Monitor site activities to ensure compliance 
with safety protocols, regulations, and risk 
assessments, minimizing accidents and 
injuries. 

1.3. Conduct regular site inspections to identify 
and address potential hazards, such as unsafe 
scaffolding, machinery, or electrical systems. 

1.4. Coordinate and communicate effectively with 
project managers, contractors, and 
subcontractors to ensure smooth workflow 
and issue resolution. 

1.5. Ensure proper training and certification for 
workers, particularly in safety practices, 
equipment use, and emergency procedures. 

1.6. Oversee the delivery and storage of materials 
to prevent delays and damage, ensuring that 
materials are used efficiently. 

1.7. Implement environmental protection 
measures, including waste management, dust 
control, and noise reduction, to minimize the 
project’s ecological footprint. 

1.8. Maintain accurate records of site activities, 
safety incidents, and progress reports, 
ensuring transparency and accountability. 

2. Manage on-site teams to achieve project 

milestones 

2.1 Assign clear roles and responsibilities to team 

members, ensuring that tasks are aligned with 

their skills and experience. 

2.2 Set specific, measurable goals for each team, 

focusing on meeting project milestones, 

deadlines, and quality standards. 

2.3 Foster open communication by holding regular 

meetings to track progress, address challenges, 

and update team members on changes. 

2.4 Provide guidance and support to team 

members, offering solutions to obstacles and 

promoting a collaborative working 
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environment. 

2.5 Monitor team performance, ensuring that work 

is completed on time and according to the 

specified quality and safety standards. 

2.6 Ensure that adequate resources, including 

tools, materials, and equipment, are available 

to teams to avoid delays. 

2.7 Address any conflicts or issues promptly, 

maintaining morale and ensuring that work 

continues smoothly without disruption. 

2.8 Evaluate team performance regularly, providing 

feedback and identifying areas for 

improvement to achieve future milestones 

more effectively 
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CE0001 -32:  Environmental Impact Assessment for Civil Projects 
The aim of this study unit is to equip learners with the knowledge and skills to effectively conduct environmental 
assessments for large-scale civil projects, and to implement strategies that minimize environmental impact, 
ensuring sustainable and responsible project development. 
 

Learning Outcome Assessment Criteria 

2 Conduct environmental assessments for large-

scale civil projects. 

1.1. Identify and evaluate the potential 

environmental impacts of the project, 

including effects on air, water, soil, and local 

ecosystems. 

1.2. Conduct site surveys to gather baseline data 

on current environmental conditions, including 

flora, fauna, and existing pollution levels. 

1.3. Assess potential risks such as habitat 

destruction, water contamination, and noise 

pollution, and recommend mitigation 

strategies. 

1.4. Analyze the project’s carbon footprint, 

including emissions from construction 

activities, transportation, and energy use. 

1.5. Evaluate compliance with local, national, and 

international environmental regulations and 

standards, ensuring all necessary permits are 

obtained. 

1.6. Engage with stakeholders, including local 

communities, environmental groups, and 

regulatory agencies, to gather input and 

address concerns. 

1.7. Recommend sustainable practices, such as 

waste reduction, energy-efficient materials, 

and green construction techniques, to 

minimize environmental impact. 

1.8. Prepare detailed Environmental Impact 

Assessments (EIAs) or Environmental Impact 

Statements (EIS), documenting findings, 

mitigation measures, and monitoring plans. 

2. Implement mitigation strategies to minimize 

environmental damage 

2.1 Use sustainable construction materials, such as 

recycled or locally sourced materials, to reduce 

resource depletion and carbon emissions. 

2.2 Implement erosion control measures, like silt 

fences, sediment basins, or mulching, to 

prevent soil erosion and water contamination 

during construction. 

2.3 Design and install storm water management 

systems (e.g., rain gardens, permeable 

pavements) to manage runoff and prevent 
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flooding or pollution. 

2.4 Reduce construction waste by adopting 

practices such as material recycling, reusing 

existing structures, and minimizing packaging. 

2.5 Implement noise reduction strategies, including 

sound barriers or scheduling construction 

during non-peak hours, to minimize 

disturbance to surrounding communities. 

2.6 Employ energy-efficient equipment and 

machinery, and consider alternative energy 

sources, such as solar or hybrid machines, to 

reduce the project's carbon footprint. 

2.7 Use dust control measures, like water spraying 

or dust suppressants, to minimize airborne 

particles and protect air quality. 

2.8 Monitor and manage wildlife habitats, ensuring 

that any disruption is temporary or mitigated 

through relocation programs, fencing, or 

wildlife corridors. 

2.9 Plan for post-construction environmental 

restoration, including replanting vegetation, 

cleaning up contaminated sites, and ensuring 

that the project area returns to its natural 

state. 
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CE0001 -33:  Risk Assessment and Mitigation in Construction Projects 
The aim of this study unit is to equip learners with the skills and knowledge necessary to identify potential risks 
within construction projects and develop effective mitigation strategies to ensure project continuity and 
successful outcomes. 
 

Learning Outcome Assessment Criteria 

1. Identify potential risks in construction projects. 1.1. Safety hazards due to unsafe work practices, 

lack of protective gear, or equipment 

malfunctions. 

1.2. Environmental impact from pollution, habitat 

destruction, or ecological damage caused by 

construction activities, waste disposal, or 

harmful materials. 

1.3. Delays from weather conditions, supply chain 

issues, labor shortages, or regulatory 

approvals. 

1.4. Cost overruns resulting from inaccurate 

budgeting, changes in project scope, or 

increases in material and labor prices. 

1.5. Legal and compliance issues arising from non-

compliance with construction codes, 

environmental laws, or zoning regulations. 

1.6. Design errors leading to structural issues, 

requiring rework or redesign, causing delays. 

1.7. Labor issues such as disputes, strikes, or lack of 

skilled labor, affecting timelines and quality. 

1.8. Unforeseen site conditions like soil quality, 

water table levels, or underground utilities, 

impacting foundation design or construction 

methods. 

1.9. Project scope changes leading to increased 

costs and delays. 

2. Develop and apply mitigation strategies for 

project continuity. 

2.1 Implement safety protocols and regular training 

to minimize accidents and ensure proper 

protective gear is used. 

2.2 Develop an environmental management plan 

to control pollution, waste, and ecological 

impacts. 

2.3 Create contingency plans to address delays, 

such as alternative suppliers or schedule 

adjustments. 

2.4 Maintain a realistic project budget with 

contingency funds to avoid cost overruns. 

2.5 Ensure compliance with legal and regulatory 

standards to avoid fines and project 
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disruptions. 

2.6 Conduct thorough design reviews to catch and 

correct errors before construction begins. 

2.7 Establish clear project scope and engage 

stakeholders to prevent scope creep. 

2.8 Monitor contractor performance to ensure 

quality, timelines, and adherence to standards. 
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CE0001 -34:  Entrepreneurship and Leadership in Civil Engineering 
The aim of this study unit is to equip learners with the essential leadership and entrepreneurial skills needed to 
effectively manage and lead civil engineering firms, while exploring opportunities for innovation and growth 
within the field. 
 

Learning Outcome Assessment Criteria 

1. Cultivate leadership skills for managing 

engineering firms. 

1.1. Develop strong communication skills to 

effectively convey ideas, expectations, and 

feedback to teams and clients. 

1.2. Build decision-making abilities by analyzing 

complex problems and making informed, 

strategic choices. 

1.3. Foster teamwork and collaboration by 

encouraging a positive work culture and 

empowering team members. 

1.4. Enhance conflict resolution skills to manage 

disagreements and maintain project 

momentum. 

1.5. Strengthen financial management capabilities, 

including budgeting, resource allocation, and 

cost control. 

1.6. Focus on project management, ensuring 

deadlines, resources, and quality standards are 

met. 

1.7. Cultivate a growth mindset, seeking 

continuous learning opportunities and 

adapting to industry changes. 

1.8. Lead by example, demonstrating ethical 

practices, integrity, and professionalism in all 

aspects of work. 

2. Explore entrepreneurial opportunities in civil 

engineering. 

2.1 Start a consultancy firm specializing in 

sustainable design, offering services such as 

environmental assessments, green building 

certifications, and eco-friendly infrastructure 

solutions. 

2.2 Develop innovative construction technologies 

or materials, focusing on reducing costs, 

increasing efficiency, or improving 

sustainability in building processes. 

2.3 Launch a construction management company 

that specializes in niche markets such as smart 

cities, infrastructure for renewable energy, or 

disaster-resistant buildings. 

2.4 Create a business focused on 3D printing for 

construction, offering customized solutions for 
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efficient, cost-effective, and sustainable 

building methods. 

2.5 Explore opportunities in infrastructure 

maintenance and renovation, providing 

services for aging structures or retrofitting 

buildings to meet modern standards. 

2.6 Establish a civil engineering firm that integrates 

BIM (Building Information Modeling) with real-

time data analytics to enhance project 

planning, management, and execution. 

2.7 Offer specialized surveying services using drone 

technology and GIS mapping to support 

infrastructure planning and land development 

projects. 

2.8 Develop a startup focused on smart 

infrastructure solutions, utilizing IoT, sensors, 

and AI to optimize the performance of buildings 

and urban systems. 
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CE0001 -35:  Smart Cities and Sustainable Infrastructure 

The aim of this study unit is to explore the integration of smart technologies in urban infrastructure planning and 
to promote sustainability by implementing innovative solutions that enhance the efficiency, resilience, and 
livability of cities. 
 

Learning Outcome Assessment Criteria 

1. Integrate smart technologies into 

infrastructure planning. 

1.1. Implement IoT-based sensors for real-time 

monitoring of infrastructure performance, 

including traffic flow, structural health, and 

energy consumption. 

1.2. Utilize AI and machine learning algorithms to 

analyze data from smart sensors, optimizing 

traffic management, energy usage, and 

predictive maintenance. 

1.3. Incorporate BIM (Building Information 

Modeling) to streamline the design, 

construction, and maintenance of smart 

buildings and infrastructure. 

1.4. Design infrastructure systems with integrated 

renewable energy sources, such as solar 

panels or wind turbines, to enhance 

sustainability and reduce environmental 

impact. 

1.5. Use advanced analytics for predictive 

maintenance, identifying potential failures in 

infrastructure before they occur and reducing 

repair costs. 

1.6. Apply geospatial data and GIS technologies to 

improve urban planning, land use, and 

environmental impact assessments. 

1.7. Implement smart grids for energy distribution, 

enabling efficient and responsive management 

of power resources in cities. 

1.8. Develop smart transportation systems that 

utilize real-time data for route optimization, 

reducing congestion and enhancing safety. 

 

2. Promote sustainability through innovative urban 

solutions. 

2.1 Design green spaces and urban parks that 

promote biodiversity, improve air quality, and 

provide recreational areas for communities. 

2.2 Implement energy-efficient buildings with 

renewable energy sources, such as solar panels, 

and smart systems for optimized energy use. 

2.3 Promote the use of sustainable construction 

materials, such as recycled or locally sourced 
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materials, to reduce the carbon footprint of 

urban developments. 

2.4 Develop water conservation systems, including 

rainwater harvesting and greywater recycling, 

to reduce water usage in urban areas. 

2.5 Implement sustainable transportation 

solutions, like electric vehicle charging stations, 

bike-sharing programs, and pedestrian-friendly 

infrastructure to reduce carbon emissions. 

2.6 Use smart waste management technologies to 

optimize waste collection, recycling, and 

disposal processes, minimizing landfill use. 

2.7 Encourage mixed-use developments that 

integrate residential, commercial, and 

recreational spaces to reduce urban sprawl and 

transportation-related emissions. 

2.8 Create urban farming and green infrastructure 

projects that enhance local food production, 

reduce food miles, and promote sustainable 

agricultural practices. 
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CE0001 -36:  Capstone Project (Professional Practice) 

The aim of this study unit is to provide students with an opportunity to apply their acquired knowledge and skills 
in civil engineering to design, execute, and manage a real-world project. This unit aims to develop critical 
problem-solving abilities, foster innovation, and enhance professional practice, ensuring that students are 
equipped to tackle complex challenges in the field with confidence and competence. 
 
 

Learning Outcome Assessment Criteria 

1. Apply learned concepts to design and execute 

a comprehensive civil engineering project. 

1.1. Conduct a thorough project analysis, defining 

objectives, scope, and requirements based on 

client needs and regulatory standards. 

1.2. Develop detailed design plans using 

appropriate software tools, ensuring the 

integration of structural, environmental, and 

sustainable considerations. 

1.3. Plan project stages, from conceptual design 

through construction, ensuring timelines, 

resources, and budgets are well-managed. 

1.4. Collaborate with multidisciplinary teams, 

including architects, environmental engineers, 

and contractors, to ensure seamless execution. 

1.5. Implement risk management strategies to 

address potential challenges, ensuring the 

project stays on track and within scope. 

1.6. Apply construction management techniques to 

oversee day-to-day operations, ensuring 

safety, quality, and compliance with 

regulations. 

1.7. Monitor project progress through regular 

inspections and updates, adjusting plans as 

needed to address unforeseen issues. 

1.8. Evaluate the final project outcomes, assessing 

its efficiency, sustainability, and compliance 

with initial goals and client expectations. 

 

2. Demonstrate problem-solving, innovation, and 

professional skills in real-world applications. 

2.1 Analyze real-world engineering challenges and 

identify key factors contributing to the 

problem, applying critical thinking to devise 

effective solutions. 

2.2 Develop innovative approaches or technologies 

to address project constraints, optimizing 

efficiency, cost-effectiveness, or sustainability. 

2.3 Use data analysis and modeling tools to 

evaluate potential solutions, ensuring that they 

are both technically sound and practical. 
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2.4 Communicate solutions clearly to stakeholders, 

including clients, contractors, and regulatory 

bodies, ensuring understanding and buy-in. 

2.5 Collaborate with multidisciplinary teams to 

incorporate diverse perspectives and expertise, 

enhancing the quality of solutions. 

2.6 Demonstrate leadership by making informed 

decisions, managing resources efficiently, and 

guiding teams through complex project phases. 

2.7 Maintain a high standard of professionalism, 

adhering to ethical practices, safety 

regulations, and industry standards throughout 

the project lifecycle. 

2.8 Continuously learn from project outcomes, 

applying lessons learned to improve future 

problem-solving and innovation in engineering 

practices. 
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