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 Executive Summary
This report presents a structured project management plan for the reopening a flood-damaged highway at the River Severn in the West Midlands area, using Resix robotic systems, drone technology, and human expertise. The project responds to infrastructure disruption caused by flooding, aiming to restore transport functionality, economic activity, and community access.
The report integrates key project management tools, including Work Breakdown Structure (WBS), Gantt chart scheduling, QUAD analysis, stakeholder mapping, resource allocation, and risk management. These tools provide a systematic and methodical framework to ensure efficient planning, coordination, and delivery within time, cost, and quality constraints.
Part A outlines the project visually through a poster, while Part B reflects critically on its development using Gibbs’ Reflective Cycle, highlighting the importance of feedback, analytical depth, and theory integration. Part C provides a detailed project plan, demonstrating how structured methodologies and technological innovation support operational effectiveness.
Overall, the report concludes that combining robotics, drones, and human collaboration enhances safety, efficiency, and resilience. The project offers a practical, achievable, and sustainable model for future infrastructure recovery in high-risk environments within Communities.
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Part A) Project Proposal Poster  Reopening of the Highway 
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Part B) 
Reflection of the Highway Reopening Project
1) Introduction
This reflection critically evaluates the development of the highway reopening project poster using Gibbs’ Reflective Cycle (Gibbs, 1988). It includes key project management components’ introduction, project description, scope, WBS, QUAD chart, Gantt chart, stakeholder involvement, resource allocation, risk analysis, and a conclusion. Tutor and peer feedback strengthened depth, structure, and critical integration (APM, 2009), showing how project management principles supported practical planning for reopening a flood-damaged highway and consideration of operational limitations.
2) Description
The first poster proposed the reopening of a flood-damaged highway using robotic systems, drone technology, and human support. The second poster was enhanced significantly through peer and tutor feedback. It integrated project management tools to show practical application (Pinto, 2010).
Key elements:
· QUAD chart summarising objectives
· Stakeholder mapping
· WBS organising tasks.
· Gantt chart scheduling
· Resource allocation and risk analysis
Peer feedback highlighted strong visual structure but noted weaknesses in critical depth and integration. Tutor feedback emphasised the need for clearer justification and stronger links between theory and principles. These insights required some revisions, improving clarity, alignment, and critical thinking, particularly in linking key frameworks to operational decisions.
3) Evaluation
The poster effectively applied core project tools:
· WBS organised tasks efficiently
· Gantt chart visualised scheduling and connections.
· QUAD chart clarified strategic intent (Straw, 2015).
· Risk analysis showed operational challenges.

These tools support planning and coordination in complex highway projects (APM, 2009 and Lock, 2020). Multiple sections were descriptive rather than detailed. The tutor's feedback highlighted that high-level work requires evaluative judgement rather than simple presentation, emphasising a stronger academic grounding (Kerzner, 2017).
4) Personal Reflection Insights
Engaging with tutor and peer feedback initially caused me uncertainty and frustration, consistent with Gibbs’ feelings stage (Gibbs, 1988). Despite this, the process encouraged a deeper reflection and improved justification of project decisions, helping me recognise the importance of evaluating practical outcomes alongside basic ideas. 
5) Reflective Feedback
· Analytical depth needed improvement.
· Integration between WBS, Gantt chart, and stakeholder planning development.
· Decisions required clearer justification.
My feedback prompted reflective implications. Peer comments emphasised stronger points, whilst the tutor reinforced the importance of critical evaluation. This changed my approach from within my presentation, improving my confidence and theory application (Bourne, 2015), while reinforcing the value of integrating peer and tutor perspectives in decision making.
6) Analysis
Feedback encouraged a deeper evaluation of how principles informed design decisions. Improvements included:
· Drone inspections are reducing operational risk.
· Phased repair supporting realistic scheduling.
· Targeted resource allocation improves efficiency.
These reflect the Iron Triangle balancing time, cost, and performance (Atkinson, 1999 and Turner, 2009). Stakeholder analysis was developed using the power–interest grid, improving communication strategies (Johnson and Scholes, 2002). Visual clarity was improved via simplified words, structure, and logical flow, proving how key models directly support scheduling and resource allocation decisions.
7) Conclusion
The revised poster showed improved, deeper insights, clearer core links, and stronger integration between components. Feedback shifted work from descriptive presentation to evaluative reflection, enhancing academic quality, reflective learning, and relevance to professions. (Environment Agency, 2022; NIC, 2023).
8) Reflection Summary
Structured feedback and the Gibbs’ model supported improvement. This strengthened my ability to apply principles to practice, supporting higher-level academic performance in infrastructure project planning, and ensuring practical outcomes were achievable within time, cost, and quality constraints.




Part C
Project Management Plan: Reopening of the Highway
1. Introduction
The July 2025 flooding across the West Midlands caused severe disruption to the infrastructure, with highways experiencing structural damage and closures. The reopening of critical transport routes is essential to restore economic activity, emergency access, and community mobility. Project management provides a structured approach to delivering complex recovery operations within a time limit, cost, and quality (PMI, 2004). The project focuses on the reopening of a flood-damaged highway using Resix robotic technology, integrating drones, automation, and human planning to enhance efficiency and safety. 
According to Maylor (2010), effective project planning requires clear scope, structured scheduling, and risk control. These principles are essential in post-disaster environments where uncertainty is high. The project adopts Specific Measurable Achievable Relevant Timed Bound (SMART) objectives and aligns with the Iron Triangle framework, ensuring that delivery remains balanced across time, cost, and performance (Straw, 2015). Key components include scope definition, Work Breakdown Structure (WBS), Gantt scheduling, stakeholder engagement, resource allocation, and risk analysis. Roberts (2011) highlights that structured planning improves coordination and reduces uncertainty, particularly in infrastructure recovery projects.
In the current context, project environments increasingly require integrating digital innovation alongside traditional management frameworks. The use of robotics and drone technology reflects a wider shift towards automated infrastructure solutions, particularly in high-risk environments where safety and efficiency are critical. This approach supports improved data accuracy, enabling more informed decision-making throughout the project lifecycle. Furthermore, strategies such as lifecycle planning and phased delivery enhance control and accountability across each stage of the project.
A key consideration is that combining technological systems with human workforce strengthens operational effectiveness and reduces uncertainty in complex projects (Kerzner, 2017). Similarly, Turner (2014) suggests that clearly defined governance structures improve strategic alignment and delivery outcomes. This integrated approach ensures that the project remains adaptable, controlled, and aligned with long-term infrastructure resilience objectives within a post-disaster recovery project.
This reinforces a structured yet flexible delivery model, ensuring that both technological innovation and human expertise operate collaboratively.
2. Project Description
The project involves reopening a section of highway severely damaged by flooding along the River Severn corridor. The flooding caused road surface collapse, debris accumulation, drainage failure, and structural instability, making the route unsafe for public use. This recovery approach incorporates robotic systems and drone technology to conduct inspections, remove debris, and support reconstruction. Robotics enhances safety by reducing human exposure to hazardous environments, while drones provide accurate. Structural data for decision-making (Heagney, 2016). “Figure 1 illustrates the PESTLE framework of external factors affecting the project.
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Figure 1: PESTLE Analysis (Johnson et al., 2017; Toolshero, 2024)



PESTLE Analysis External influences:
· Political: Government priority for infrastructure resilience
· Economic: Highway supports regional trade and coordination
· Social: Community access to services is Limited 
· Technological: Robotics improves efficiency and safety
· Legal: Compliance with UK safety and environmental laws
· Environmental: Ongoing flood risks require resilient solutions
The project aligns with SMART Specified Measurable Achievable Relevant Time-Bound theories, ensuring measurable and achievable outcomes. (Maylor ,2010) emphasises that clearly defined objectives improve alignment and performance.
Within this framework, the implementation of advanced inspection technologies enables real-time data collection, improving the accuracy of structural assessments. This allows project teams to prioritise critical repairs and allocate resources more effectively. The integration of robotics within hazardous environments also supports compliance with health and safety standards by reducing direct human exposure to unstable conditions.
A central feature of the project is the embedding of environmental monitoring systems to track ongoing risks, such as water levels and soil stability. This contributes to an initiative-taking approach has oppose to reactive management. According to Lock (2020), the use of integrated systems enhances project visibility and supports informed decision-making across complex operations. (Meredith and Mantel, 2017) highlight that technological innovation improves efficiency and reduces uncertainty in infrastructure projects. 
This combined approach ensures that operational decisions are data-driven and responsive to changing environmental conditions. It strengthens project reliability, enhances safety outcomes, and supports a more resilient and sustainable infrastructure recovery process.
3. Scope
The project scope defines the boundaries, deliverables, and limitations of the highway reopening initiative.
In-Scope Activities
· Structural inspection using drones.
· Robotic debris removal
· Drainage system restoration
· Roadbed stabilisation
· Surface reconstruction
· Installation of monitoring sensors
· Final safety inspections and reopening
Out-of-Scope Activities
· Bridge reconstruction
· Regional infrastructure redevelopment
· Residential property repairs
· Long-term flood defence systems
“Figure 2 illustrates a structured SWOT analysis used to assess strengths, weaknesses, opportunities, and threats (Essays, 2018).
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Figure 2: SWOT Analysis Guide Diagram Essays (2018).
A SWOT analysis supports scope Integration:
· Strengths: Advanced robotics, efficient operations
· Weaknesses: Limited access during flooding
· Opportunities: Integration of infrastructure
· Threats: Weather disruption, cost overruns

Roberts (2011) argues that clear scope definition prevents project drift and improves resource planning. The scope ensures that the project remains focused, achievable, and aligned with its objectives. At this stage, effective scope management requires continuous monitoring to ensure that project deliverables remain aligned with objectives throughout the lifecycle. This involves regular review processes to identify any differences or emerging requirements that may impact the project. 
 These procedures ensure that all changes are assessed, approved, and recorded systematically. Kerzner (2017) argues that structured scope control enhances project efficiency and reduces the likelihood of delays. Furthermore, Turner (2014) emphasises that clear scope definition supports accountability and improves overall project performance. Consequently, maintaining strict and flexible scope management ensures that the project remains focused while adapting to evolving conditions within a complex recovery environment.
This structured approach to scope management also ensures clarity across all project phases, reducing ambiguity and enhancing accountability. It enables consistent progress tracking while maintaining alignment with overall project objectives and delivery expectations.
4. Work Breakdown Structure (WBS)
The WBS divides the project into manageable components, enabling effective planning and control (Maylor, 2010). WBS ensures logical sequencing and accountability. Roberts (2011) highlights that structured task breakdown reduces delays and improves coordination.
Project Initiation  
• Define objectives. 
• Appoint team.  
• Stakeholder engagement
• Assessment Phase  
• Drone surveys  
• Structural inspections  
• Risk identification
• Clearance Phase  
• Robotic debris removal  
• Hazard mitigation
• Repair Phase  
• Drainage restoration  
• Roadbed stabilisation  
• Resurfacing
• Testing Phase 
• Safety inspections  
• Load testing
• Closure  
• Handover  
• Final reporting
The structure of the project is implemented through the WBS supports effective communication by providing a clear visual representation of project tasks and responsibilities. This enables all stakeholders to understand their roles and contributions within the overall project structure. The format also facilitates progress tracking by allowing managers to monitor completion at each level of activity.
This is supported by integrating the WBS with scheduling tools enhances coordination between tasks, ensuring that dependencies are effectively managed. This reduces the risk of delays and improves overall workflow efficiency. (According to Lock ,2020), A robust WBS forms the foundation for accurate planning and resource allocation. Similarly, (Meredith and Mantel ,2017) suggest that task structuring improves project clarity and accountability. Consequently, the WBS not only supports planning but also strengthens control mechanisms, ensuring that project activities are delivered in a logical and efficient sequence.
The structured breakdown also improves transparency across project activities, ensuring that key responsibilities are reviewed. As a result, the project benefits from improved coordination, reduced inefficiencies, and a more controlled delivery process

5. QUAD Chart
The QUAD chart summarises key project elements:
· Problem: Highway closure due to flood damage
· Approach: Use of Resix robotics for recovery
· Benefits: Faster reopening, improved safety, cost efficiency
· Risks: Weather delays, technical failures
Maylor (2010) states that visual tools enhance stakeholder understanding. (Heagney .2016) emphasises the importance of linking project outcomes. The QUAD chart supports communication and decision-making.
This overview highlights the QUAD chart is used as a strategic communication tool to align stakeholders with the project’s core objectives. By presenting key information in a simplified format, it enables quick understanding and supports decision-making at both operational and managerial levels. This is particularly useful in time-sensitive projects where clarity and speed are essential.
A clear illustration is presented through the QUAD framework encourages a balanced evaluation of both opportunities and risks, ensuring that project planning remains realistic and achievable. It also supports transparency by clearly outlining expected outcomes and potential challenges. (Kerzner ,2017) highlights that visual management tools improve stakeholder engagement and project clarity. Similarly, Turner (2014) suggests that simplified frameworks enhance communication efficiency. Consequently, the QUAD chart strengthens both strategic alignment and operational understanding within the project environment.
The framework ensures that key project priorities remain visible and aligned throughout the project lifecycle. It also supports rapid decision-making and enhances communication, particularly in high-pressure environments where clarity and direction are essential.
6. Gantt Chart
The Gantt chart provides a structured timeline for project delivery.
Project Timeline (14 weeks)
· Weeks 1–2: Assessment
· Weeks 3–5: Clearance
· Weeks 6–11: Repair
· Weeks 12–13: Testing
· Week 14: Reopening
Dependencies ensure logical sequencing. For example, repairs cannot begin until assessment is complete. Roberts (2011) highlights that scheduling improves coordination and efficiency.
Milestones include:
· Completion of inspection
· Completion of repairs
· Final safety approval
The Gantt chart supports monitoring and progress control (Heagney, 2016).
Time management is addressed through the Gantt chart supports effective time management by providing a clear overview of task durations and sequencing. This allows project managers to identify potential bottlenecks and adjust schedules accordingly. Regular updates to the chart ensure that progress remains aligned with planned timelines, supporting initiative-taking management.
The schedule reflects the visual nature of the Gantt chart enhances communication among team members, ensuring that all participants are aware of deadlines and dependencies. This promotes accountability and improves coordination across different project phases. According to (Lock, 2020), scheduling tools are essential for maintaining control over complex projects. Furthermore, (Meredith and Mantel ,2017) emphasise that structured timelines improve efficiency and reduce uncertainty. Consequently, the Gantt chart serves as a critical tool for ensuring timely and organised project delivery.
The scheduling approach ensures that time constraints are effectively managed while maintaining flexibility to adjust where necessary. It strengthens project control, supports timely completion, and improves overall delivery performance across all phases.
Stakeholder engagement is critical for project success (Freeman, 1984).

7 Key Stakeholders
· Local councils
· Environment Agency
· Contractors
· Emergency services
· Residents
· Technology providers
Stakeholder analysis uses the power-interest grid (Johnson and Scholes, 2002), enabling targeted communication strategies (APM, 2019), which states that effective engagement improves decision-making and reduces conflict. Early involvement ensures alignment with environmental and safety standards. This approach supports transparency and collaboration.
Stakeholder engagement is a critical component of project success, as it ensures alignment between project objectives and stakeholder expectations (Freeman, 1984). Key stakeholders include local councils, the Environment Agency, contractors, emergency services, residents, and technology providers. Each stakeholder group holds varying levels of power and interest, requiring tailored communication strategies.
The power-interest grid (Johnson and Scholes, 2002) supports stakeholder analysis by identifying appropriate engagement approaches. High-power stakeholders require close management, while lower-power groups require regular updates. However, conflicting stakeholder priorities may create challenges in achieving a common understanding. Consequently, clear communication and negotiation strategies are essential. This structured and collaborative approach ensures that stakeholder needs are addressed, supporting successful project delivery and long-term sustainability.

Continuous engagement fosters stronger relationships and ensures that stakeholder expectations are consistently managed. It also contributes to smoother project delivery by reducing resistance, enhancing cooperation, and promoting shared responsibility across all parties involved.
8. Allocation of Resources
Resource allocation ensures efficient project execution (Heagney, 2016).
Human Resources
· Project manager
· Engineers
· Drone operators
· Safety officers
Physical Resources
· Resix robots
· Drones
· Construction equipment
Financial Resources
· Budget allocation
· Contingency funds
Time Resources
· 14-week schedule
· Milestone tracking (Maylor,2010) emphasises balancing resources with constraints. 
· (APM ,2019) highlights governance in resource management
· Effective allocation ensures productivity and cost control.
Resource efficiency is achieved through effective resource allocation requires continuous monitoring to ensure that resources are used efficiently throughout the project lifecycle. This includes tracking performance, adjusting allocations where necessary, and ensuring that all resources contribute to achieving project objectives.
This is supported by careful allocation of workforce training plays a critical role in maximising the effectiveness of both human and technological resources. Ensuring that team members are skilled in operating advanced systems such as robotics and drones enhances overall productivity and safety. According to (Meredith and Mantel,2017), efficient resource management improves project performance and reduces waste. Furthermore, (Turner,2014) suggests that aligning resources with strategic objectives strengthens delivery outcomes. Consequently, a balanced and adaptive approach to resource allocation ensures that the project remains efficient, controlled, and capable of meeting its goals.

The allocation strategy ensures that resources are not only efficiently utilised but also compatible with project priorities. It strengthens operational performance and supports the delivery of high-quality outcomes within the defined time and cost constraints.


9. Risk Analysis
Risk management is essential in infrastructure projects (Hillson, 2009).
Key Risks
· Weather delays
· Equipment failure
· Safety hazards
· Cost overruns
Mitigation Strategies
· Contingency planning
· Backup equipment
· Safety protocols
· Budget monitoring
The Iron Triangle highlights the impact of risk on time, cost, and quality (Atkinson, 1999). APM (2019) emphasises continuous risk monitoring management improves project resilience.
The Risk is addressed through risk management should incorporate both qualitative and quantitative assessment methods to provide a comprehensive understanding of potential threats. Qualitative analysis evaluates the nature and impact of risks, while quantitative methods estimate their likelihood and potential consequences. This combined approach supports more accurate decision-making.
A systematic approach identifies continuous risk monitoring is essential to identify emerging issues and respond effectively. This includes regular reviews, updates to risk registers, and implementation of corrective actions where necessary. According to Kerzner (2017), risk management enhances project resilience and stability. Similarly, Hillson (2009) emphasises that structured risk processes improve overall project performance. Consequently, adopting a dynamic and systematic approach to risk management ensures that uncertainties are observed throughout the project lifecycle.
A progressive approach enables the project team to respond effectively to uncertainties and minimise disruption. It strengthens overall project stability and ensures that risks are overseen throughout the entire project.
10. Conclusion
This project management plan has presented a structured approach to reopening a flood-damaged highway using Resix robotics. The integration of project management tools, including WBS, Gantt chart, and risk analysis, supports effective delivery. Maylor (2010) highlights the importance of structured planning, while Roberts (2011) emphasises coordination and communication. Stakeholder engagement and resource allocation ensure that the project meets its objectives.
The plan aligns with SMART objectives and the Iron Triangle, providing a realistic and achievable framework. It demonstrates how modern technology can enhance infrastructure recovery.
Overall, the analysis demonstrates the successful delivery of this project highlights the importance of integrating innovation with established project management practices. The combination of robotics, drone technology, and human expertise demonstrates a forward-thinking approach to infrastructure recovery. This not only improves efficiency but also enhances safety and long-term resilience.
Taken together, these findings show the application of structured frameworks such as scheduling, risk management, and stakeholder engagement ensures that the project remains controlled and aligned with its objectives. According to Turner (2014), effective project governance is essential for achieving successful outcomes. Similarly, Kerzner (2017) suggests that integrating technology with management practices enhances project performance. Consequently, this project provides a strong example of how modern methodologies apply to complex recovery operations, supporting both immediate restoration and sustainable development within the transport sector.
The final evaluation confirms that the project approach is both practical and achievable. It highlights the value of combining structured planning with innovation, ensuring long-term benefits for infrastructure resilience and future project applications.
To conclude the project progresses from flood impact assessment to full highway reopening by integrating drones, robotics, and human expertise. Automated inspections, safe debris removal, and structured repairs enhance efficiency and safety. This coordinated approach ensures systematic recovery, resilient infrastructure, and a sustainable model for future flood‑related highway restoration.
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