


Abstract 
As part of the Crossrail project, the Elizabeth line was anticipated to be built through London in ten years' time. The Crossrail Act of 2008, which was approved by the legislature, outlined a roadmap for successfully completing the project within the allotted amount of time. The management of this project was carried out in accordance with industry standards and best practises, such as the moral sourcing of contractors, suppliers, and designers. In 2018, Crossrail Limited announced that the completion date of the project would be moved from 2018 to 2022 as a result of a number of issues. 
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[bookmark: _Toc113894681]Introduction 
In order to accomplish the goals of a project, good project management calls on specific abilities, knowledge, processes, and techniques. The government predicted that the Crossrail project would demand significant expenditures due to the fact that it was the largest infrastructure project in the history of Europe at the time. A complete analysis was performed on both the breadth and depth of these financial matters. From 1991 until 1998, the government made a number of attempts, all of which were unsuccessful, to secure parliamentary approval of the plans. It wasn't until 2007 that the proposals were eventually accepted. This essay discusses how the Cross Rail Plan was managed by its leaders, the difficulties that were experienced while it was being implemented, and the lessons that were learned. 
[bookmark: _Toc113894682]Crossrail project management 
The individuals in charge of managing the project did an excellent job overall. One of the factors is an organisation that gives the impression of being powerful and is effective. The project's ongoing and next phases will ensure that critical staff and resources are carefully allotted and managed in accordance with best practises. According to Black (2017), the matrix management organisation used for the project was able to strike a suitable balance between time and money, and it was also flexible enough to allow plan execution with a minimum of red tape. In matrix organisational structures, employees report to a large number of supervisors; the division of labour that results from this guarantees that workers are given responsibilities that are tailored to their specific set of knowledge, expertise, and experience. This method ensures the most efficient use of available resources since it encourages the dissemination of information and pooling of assets across the entire organisation (Davies and Rowark, 2017, 40). 
The large scale of the project necessitated the development of a delivery-focused matrix organisation, which was supported by corporate and functional teams (Lobo and Abid, 2020, 65). As shown in Figure 1, the management of Crossrail was had to carry out a number of reorganizational changes, each of which resulted in a significant phase shift in the construction process. 2009 was a year in which each department saw tangible benefits as a result of the contracts that were awarded to project delivery and programme partners. Procedures such as reporting, cost management, programme controls, measurement methodologies, and design management are some examples of processes that contributed to the path that the project will go in. In addition, the delivery partner made available individuals who were competent and had received training in order to replace an ageing workforce at Crossrail Limited. Bennett (2017) argues that having employees makes it easier for an organisation to achieve its goals and contributes to the organization's ability to problem solve. 
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Graphical representations of the Crossrail route are provided. 
The capacity of the project managers to correctly manage the plan was further impacted by the timely completion of activities. The program's overall infrastructure was evaluated according to a time-sensitive master control schedule, which served as the program's guiding document and described the evaluation. A big problem was deemed to be the inability to adhere to the schedule, which enabled the plan to be successfully handled. As the end of the project got closer, the management team decided to convert the control timetable into a handover schedule. According to  Chodorowski, Ingram and Black (2020), high-profile projects have to conform to design standards in a very stringent manner in order to stay on schedule. In addition to this, it entails chunking complicated activities into more manageable parts. 
Grau, Tang and El Asmar (2020) state that Cross Rail has created uniformity throughout its operations as well as its supplier chain. The organisation decided to establish tight change control and expense management in response to the plan's anticipated weekly expenditure rate of 25 million pounds. In order to make this possible, the group in charge of planning made use of methodical procedures to guarantee the on-time delivery of raw materials and an adequate flow of funds to the various suppliers. The results of the study, which lasted for a total of six months, showed that the system is suitable for the application for which it was designed. In addition to this, it offered transparency, which allowed for efficient management of the project. 
Effective project management occurs when risks associated with a project are handled in the appropriate manner. During the course of the planning phase, strategic risks that might put the project's operation at risk were uncovered and brought to management's attention through various management measures. The managers responded to the difficulties that were brought to their attention by modifying their promises, commitments, and requirements in an effort to cut down on losses. However, in order to determine a particular level of strategic risk associated with Cross Rail Limited, they decided to construct comprehensive models and identify uncertain processes. This was done in order to accomplish this goal. A quantitative risk-based technique was used, and that allowed us to accomplish this goal. The successful administration of a project is facilitated by the identification and mitigation of potential hazards (King, Thomas and Stenning, 2017).
[bookmark: _Toc113894683]Project management difficulties 
The Cross Train was developed with the intention of establishing a safe connection between London's underground train systems. The corporation had the goal of outperforming its competitors as part of this strategy. However, it encountered a number of challenges along the way. The overall completion of the project required an additional three years and £3 billion in expenditures. By 2018, the crucial dynamic testing of trains and alarm systems had been discontinued, and the essential rail connecting points were still unbuilt. In addition, Crossrail Limited had given up on the plan to integrate the software and control systems. The utilisation of antiquated technology is one of the problems (Taylor, 2017). The rail link made use of signalling systems and construction software to ensure that everything worked together smoothly; however, the applications needed to be continuously updated in order for the link to remain operational. According to Tucker (2017), if the warning system fails, there is a possibility that trains will collide or become trapped in tunnels. Because of the advanced age of the Cross-Automatic rail's Warning System (AWS), it is quite likely that an accident will take place. In order to improve the effectiveness of the train link, Crossrail Limited is working with Bombardier and Siemens to build a signalling and traffic control system that will make use of radio technology for high-precision alarms. This will be done in collaboration with Crossrail Limited. 
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The improved noise management seen in Figure 3 is a direct outcome of the performance assurance provided by the contractor. 
Poor planning created obstacles for the successful completion of the project  (Black, 2017). The Crossrail link was originally anticipated to cost £14 billion and be finished in 2018, but project managers updated their projections to require an additional £2 billion and a completion date of 2022. The Paddington station, which was built using steel and glass to illuminate the tunnel, is an example of how sophisticated and specialised the plan diagrams for the Crossrail link were. Despite its faultless design, the station is a testament to how complex the plan diagrams were. The complexity increased the likelihood that both the budget and the timeline will be exceeded. Another problem that contributed to several of them being late was the inability to reach a consensus over the station plans. When working on auxiliary duties like maintaining existing stations, for example, the project management team ran into significant delays. According to Lobo and Abid (2020), the preliminary planning phase of project management includes activities such as scheduling, budgeting, goal setting, identifying the team, and evaluating the client's requirements. The strategy highlights crucial roles for risk reduction and provides managers with information on how to carry out a plan. 
Linde-Arias, Lemmon and Ares (2019) states that the Crossrail project was exposed to a great number of geotechnical problems and dangers. According to the findings of feasibility studies, groundwater in the surrounding area demanded the use of pumps to reduce the level of water and generated gas pockets while the area was being excavated. An additional obstacle was presented in the form of a hard layer that was composed of limestone, cemented units, and clay stones. There are other ground considerations that need to be taken into consideration, in addition to the abrasive terrain, obstructions, and mixed face circumstances that need to be taken into account. In addition to demanding the hiring of more employees and machinery, the delays in project completion are caused by the dangers connected with excavating difficult stratum. Because of the costs associated with tunnel excavation, new budgets were required, which meant that the financial ramifications of these risks were amplified. After conducting an objective analysis of the project's underlying conditions in 2009, the legislative body gave their approval for the project to move forward as planned. 
Another challenge concerns the process of procurement. Collaboration agreements were utilised by Cross Rail in order to limit comprehensive risk management to the supply chain. One of the dangers associated with using this method is the need to ensure that building supplies are delivered to construction sites in a timely and risk-free manner. The development of the designs was slowed down because a number of companies, most notably Siemens, withdrew from a proposal to supply 600 train carriages for the project (Black, 2017, 25). The development and completion of the railroad link were slowed down as a result of the catastrophe. Finding qualified employees was another challenge that needed to be overcome. Given that the bulk of those working on the cross rail project were senior citizens who lacked the skills necessary to operate current software, it was clear that there was a critical need for younger personnel. The scale and intricacy of underground building and tunnelling need the employment of a sizeable workforce comprised of underground construction specialists. Because young workers are eager to learn, gain experience, and use what they have learned in school, engaging a workforce provides the project with a new viewpoint and distinct perception. In addition to this, the price is significantly lower than that of their conventional counterparts. 
[bookmark: _Toc113894684]Lessons Learned from Crossrail 
In the beginning, Crossrail was a train network that stretched for 118 kilometres and connected London's east, centre, and west. However, by 2016, the project had reached 70 percent completion  (Grau, Tang and El Asmar, 2020). The capability to make effective use of available technology is one of the skills that may be developed. The administration of projects has been fundamentally altered by developments in computer hardware, computer software, and communication technologies. For example, it has made it easier for information to move between departments and has increased overall levels of collaboration. The likelihood that a project will be successful is increased when managers, project teams, suppliers, and customers communicate well with one another. This is as a result of the prompt dissemination of critical documents and information from higher-up management to entry-level workers at the company. It is strongly recommended that potential rail link construction projects make use of life cycle management strategies, such as geographic information systems (GIS), the internet of things (IoT), big data, and artificial intelligence. 
King, Thomas and Stenning (2017) state that technological advancements make real-time reporting and updating more effective. In the past, collecting project updates and providing them to stakeholders would take anywhere from three to even several weeks. However, modern cloud computing technology enables project managers to swiftly educate stakeholders about documents, notifications, and the status of tasks. The use of handwritten letters, reports, and graphs reduced the overall productivity of the project. In addition, the use of software helps speed up the reporting process and ensures that all staff are kept up to date. The Crossrail project educated project managers on how to make better use of technology to improve the performance of project management procedures such as planning, execution, and initiating projects. 
The most effective methods for constructing tunnels emphasised the importance of beginning scoping, budgeting, and planning sooner. Bennett (2017) described the process of planning the construction of a tunnel as using the "measure twice, build once" strategy. The key advantage of utilising this approach is that it brings to a reduction in the risk of committing errors. In addition to this, it enables managers to make sophisticated judgments regarding the requirements of the project as well as the budget. A second important thing to take away is the value of cultivating excellent relationships with both the major contractor and the chain of suppliers. Notably, the cost of the rail system was anticipated to be 15 billion pounds, but the Department of Transport reported that an additional 590 million pounds would be required to complete it by 2018. Davies and Rowark (2017). According to Linde-Arias, Lemmon and Ares (2019), the ineffectiveness of the supply chain as well as the antiquated procedures for contract procurement were the root causes of the prolonged completion of the project. Consequently, new approaches are required for initiatives that are already underway. 
The importance of employing highly qualified employees was another valuable lesson that might be taken away from the Crossrail project. The fact that train engineers tended to retire later in life created a challenge to the industry's capacity for growth. During the 1990s, personnel of Crossrail worked on the Channel Tunnel railway despite their lack of familiarity with CAD and other computer programmes (Black, 2017). Because of this, departments were making a concerted effort to recruit young civil engineers. The project required a certain combination of skills. Barsam, Harris and Hooper (2017), hiring employees with the necessary competences is absolutely necessary in order to successfully complete a project in a timely manner while maintaining an acceptable level of cost effectiveness. It is recommended that in future endeavours, persons with the appropriate talents be actively sought out and hired in order to increase performance. One such possibility is to provide on-going training to experienced workers on the correct and safe use of all equipment. Researchers Morrice and Hands (2017) found that allocating apprentices to workers resulted in increased output from those workers. Young workers at the company initially regarded the Crossrail project as an unappealing career prospect; but, as a consequence of their colleagues' participation in internships, their perspectives shifted. It was the organization's objective to hire 400 apprentices in 2011, but they ended up hiring 600 instead (Black, 2017). 
[bookmark: _Toc113894685]Conclusion
The project was successfully managed by the managers of Crossrail Limited by positioning staff in strategic areas, developing cooperative relationships with suppliers, managing risks, and completing the job on schedule and under budget. The concept, on the other hand, ran into a variety of problems, such as geological issues, insufficient pre-planning, outdated technology, and procurement challenges. The completion was delayed as a result of the obstructions. One of the things that the project taught the planners about planning was the importance of utilising new technology to improve performance. Other research investigate the possibility of obtaining financing in advance and employing trained workers to run the machinery.
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