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Introduction
Realizing the project objectives is the responsibility of the project manager, who draws on their expertise, knowledge, procedures, and methodologies. At its inception, the Cross Rail project constituted the most comprehensive infrastructure plan in the annals of European history; hence, the government anticipated that it would call for a substantial financial commitment. The scope of these finances, together with their fundamental characteristics, was the subject of careful analysis and deliberation. After a series of unsuccessful efforts to get permission from the legislature between the years 1991 and 1998, the designs were eventually given the green light by the government in 2007. Therefore, this study delves into and investigates how the management of the Cross Rail design, the challenges that were faced throughout its execution, and the lessons that might be applied to other projects.
Management of the Crossrail Project
The executives of the project handled the project in an efficient manner. One of the causes is the fact that the organisation is so effective as a result of its seeming resilience. Both the next stages of the project and the phases that are now underway have ensured that the essential personnel and resources are being properly deployed and managed. The matrix management structure that was employed throughout the project achieved a reasonable balance between money and time, according to Whyte and Davies (2021). Additionally, it may be altered to ensure that the plan is carried out with the fewest possible hiccups. In matrix organisational systems, employees are accountable to several managements. Instead of merely assigning positions based on seniority, this division of labour ensures that employees are assigned to roles depending on their skills and qualities. This strategy has several advantages, one of which is that it maximizes resource utilization by allowing employees from different departments to share their knowledge and equipment.
Because of the vast scale of the project, the matrix structure that was used prioritized delivery and received support from both its functional and corporate groups, figure 1 illustrates how each of the multiple reorganisational adjustments that the Crossrail leadership team had to implement brought about a significant change in the phase of the project that they were working on. In 2009, the process of awarding contracts to program partners and project delivery partners brought about concrete advantages for each organisation's department. Processes, including reporting, budget control, program controls, measurement methodologies, and design management, are some examples; this successfully assisted the project's overall direction. Additionally, the delivery partner made available capable and well-trained people to support the increasingly senior members of Crossrail Limited's workforce. Kabeyi 2019, p.63) makes the case that workers make it easier for the firm to achieve its objectives and contribute to the solution of current challenges.
Figure 1: Crossrail Route
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The execution of duties in a timely manner was another factor why the leaders of the project were able to successfully manage the plan. The program had a master control plan that was always in place, and this schedule functioned as the program's guiding document. The master control schedule specified a time-related evaluation of the whole infrastructure, so it was always available. A failure to adhere to the timeline was seen as a serious concern, and this helped to guarantee that the plan was managed effectively. However, when the project's conclusion got nearer, the management team chose to use a handover timeline rather than a control plan. According to Curmi (2021), a dedicated and unwavering commitment to design standards is required in order to keep a time schedule for high-profile projects. In addition to this, it is necessary to partition the difficult activities into subtasks that are more manageable on the whole.
Lobo and Abid (2020, p.97) assert that Crossrail ensured coherence throughout its supply chain and operations. The corporation made use of a rigorous strategy for change control as well as cost management as a result of the high expected expenditure rate for the plan, which was 25 million pounds sterling each week. In order to make this process easier, the planning team developed precise protocols to ensure the on-time distribution of raw materials and enough flow of money to the relevant vendors. Following a period of six months, the assessment determined that the complete system was suitable for its intended use. Additionally, it offered transparency, which paved the way for effective project management and made it possible to do more.
The proper management of a project's risks is a prerequisite for successful project management. During the process of planning the project, the management activities discovered and brought to light any potential strategic risks that may impede the operation of the project. The management responded to the issues that were presented by making modifications to their promises, responsibilities, and requirements in an effort to reduce loss. However, they acknowledged that there was some degree of strategic risk associated with Cross rail Limited by employing a quantitative risk-based strategy. This meant that they opted to construct comprehensive models and worked hard to identify processes that contained uncertainty. The effective administration of a project is made easier by the detection and elimination of any potential hazards.
Challenges with the Project Management 
The Cross Train project sought to provide a safe link between London's underground train networks. As a component of this strategy, the corporation aimed to set the standard for performance within the industry. Nevertheless, it was met with a great many obstacles. When it was finally finished, the project cost an extra £3 billion and took an additional three years. By 2018, the key rail connection sites had not been built, and the vital testing phase of trains and security systems had come to a halt. In addition, Crossrail Limited had not succeeded in finishing the integration of the software and control systems. Among the reasons behind this is that they are still using obsolete technologies. The rail connection was constructed with building software as well as signalling systems that enable everything to run in harmony; nevertheless, in order to utilize the applications, periodic tweaking is required.
According to Rakoczy et al. (2019, p.95), if the warning system is not functioning properly, the trains may get stranded in the tunnels or possibly collide with one another. Because Cross-rail uses an Automatic Warning System (AWS) that is many decades old, there is a high risk of accidents occurring. To increase the efficiency of the train link, Crossrail Limited is working with Bombardier and Siemens to build a timing and traffic control system. The implementation of communications systems for high-precision alerting is the primary focus of this project.
The ineffectiveness of the project's preliminary planning was a barrier to its completion. The Crossrail link's project management initially projected that it would cost £14 billion and be completed in 2018. However, they decided to push back the completion date to 2022 and determined that they would need an extra £2 billion. Although the Crossrail connection was planned to perfection, the design diagrams were unique and complicated; one example of this is the Paddington station, which was made utilizing steel and glass in order to light the tunnel. The level of complexity raised the likelihood of failure, both financially and in terms of meeting the deadlines. An additional obstacle was the absence of consensus on the station designs, which caused a significant number of them to go behind schedule. When project management attempted to complete supplementary activities, such as maintenance for pre-existing stations, they encountered considerable delays. Prior planning is a crucial part of project management, as per Helmold (2022, p.145), and comprises tasks like scheduling, estimating pf cost, goal-setting, choosing the team, and doing a requirements analysis. The technique instructs executives on how to carry out a plan and defines the main activities that must be completed to lower the risk.
Scoular (2021) claims that the Crossrail project was subject to a variety of geotechnical worries and risks. Further, research shows that the groundwater in the region required pumps in order to lower water levels and gas entrapments while the area was being excavated. Another potential threat was the presence of hard strata, which included limestone, clay stones, and cemented units. Abrasive soils, obstacles, and mixed face conditions are three other types of ground hazards. In actual fact, the hazards cause delays in completion, which need more workers and equipment when drilling through the hard stratum. The financial repercussions of these threats were likewise substantial, with additional budgets having to do with tunnel excavation. After conducting an impartial inquiry on the existing terrain, the governing body of the country gave its blessing in 2009 for the project to go forward. A further obstacle was the acquisition of materials. Particularly noteworthy is the fact that complete risk management was restricted to the supply chain via the use of collaborative agreements. The transportation of building supplies to construction regions in a timely and secure manner is one of the potential risks connected with this strategy.
Nevertheless, several companies slowed down the design process. For instance, Siemens abandoned a proposal to provide the project with 600 train cars because of the delays caused by these companies. As a result of the scenario, the building of the train connection took longer than expected to be finished. A further obstacle was the difficulty of finding competent workers. It was obvious that the organisation needed younger employees since the majority of the workers on the cross-rail project were older folks who were not adept in the usage of new technologies. Due to the extent and complexity of subterranean buildings and tunnelling, there is a significant need for workers who are skilled in underground construction. Kozak-Holland and Procter (2019) make the case that hiring a staff offers the project a new perspective and a unique vision. This is due to the fact that young workers desire to study, increase their expertise, and apply the information they have gained in universities. In addition, the cost of these newer models is lower than that of their predecessors.
Lessons Learnt from the Crossrail Project
The original plan for the Crossrail project was to build a 118-kilometre railway route connecting London's east, centre, and west. But by 2016, the project had only been completed at a 70 per cent level. Making efficient use of technology was one of the topics covered in the curriculum. As a consequence of technological developments in communication, hardware, and software, project management has undergone a revolution in the contemporary period. For instance, it has improved communication, which makes it simpler to move information from one place to another. Effective communication among managers, members of the project team, suppliers, and clients increases the possibility that a project will be successful. This is because important information and documentation reach entry-level employees more quickly when they originate with top management. Future rail link-building projects should include the usage of life cycle management tools, including geographic information systems (GIS), the internet of things (IoT), big data, and artificial intelligence.
Kapogiannis and Mlilo (2019) explain how the usage of technology enhances the reporting and updating that occurs in real-time. In the beginning, it took three days or even weeks to compile project updates and send them out to the various stakeholders. The inefficiency of the current projects was exacerbated by the usage of handwritten letters, documents, and charts. However, cloud computing now makes it possible for project leaders to notify stakeholders in a short amount of time of changes to documentation, alerts, and the status of tasks. In addition to accelerating the reporting process, the use of computer software makes it possible for all staff to remain up to date. Managers learned from the Crossrail project how to utilize technology more effectively to improve all facets of project management, particularly performance, planning, execution, and initiation.
The best practices that were employed in the building of tunnels stressed how important it was to scope, plan, and budget the project in advance. In the context of the construction of tunnels, pre-planning was described by Alade et al. (2022, p.420) as the process of measuring twice and constructing once. The strategy's primary benefit is that it reduces the possibility of errors while also empowering managers to make challenging decisions regarding the project's standards of quality and money allocation. I've also come to realize how crucial it is to foster cooperative connections with the main contractor and the supply chain. It is crucial to note that the estimated cost of the railway system was £15 billion; nevertheless, in 2018, the Transportation Department declared that an additional £590 million was required to complete it. Scholars such as Muruganandan et al. (2022, p.611) ascribed the delayed completion of the project to the antiquated contract procurement methods as well as the bad relationships that existed throughout the supplier chain. Consequently, a different strategy will be necessary for future initiatives.
The need to recruit highly competent individuals was yet another thing that the Crossrail project taught its participants. The fact that the bulk of the rail engineers hired was in their senior years posed a challenge to the expansion of the industry. Employees of Crossrail took part in the Channel Tunnel railway in the 1990s, although their expertise in computer software like CAD was limited at the time. In order to complete the project, a unique mix of skills was required; hence numerous departments were aggressively seeking out younger civil engineers. It has been argued that having staff who possess the appropriate abilities is vital to the successful completion of a project within the allotted time and financial constraints. As a result, future initiatives have to identify and hire individuals who possess the relevant talents in order to increase performance. Another strategy is to provide older workers with ongoing training in order to update the skills they already possess in areas such as machine operation and safety. Economist–James and Consultant–Joe explains how the addition of apprentices helps to rejuvenate the personnel. Young workers at Crossrail first saw the project as an undesirable career proposition; nevertheless, their colleagues' interest in the project via internships helped transform their outlook. For example, in 2011, the organisation hired 600 apprentices, despite having a goal of just 400 for the year.
Conclusion
The project was successfully managed by the management of Crossrail Limited, who did so by assigning workers to essential areas, building collaborative partnerships with suppliers, controlling risks, and ensuring that activities were completed on time and according to the timetable. The design, on the other hand, was met with a great number of obstacles, some of which were geotechnical dangers, inadequate pre-planning, outmoded technology, and procurement difficulties. The difficulties led to a postponement in the achievement of the goal. One of the most important takeaways from the project is the need to integrate contemporary technologies into planning processes. Other types of research include preliminary budgeting and the recruitment of qualified individuals to run the devices. 
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