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Project Management of Cross Rail Project
The development of a project is a nice way to ensure the development of an economy. To do this, project management must be conducted properly. The paper aims at evaluating the effectiveness of the Cross Rail Project. Cross Rail Project is situated in London in the United Kingdom. The project was inaugurated in the year 1943. A railway committee was appointed in the year 1944 for conducting the specialised investigation. In London Rail Study Report, the concept named Cross Rail was developed in the year 1974. This project aims to ensure not only high-frequency rail but also a rapid transit system. In the year 2005, the Cross Rail bill was provided to the parliament of the United Kingdom (Whyte et al., 2016). To control the activities of the Cross Rail Project, the Cross Rail Act, of 2008 was passed. This project is a joint venture between Transport for London and Department for Transport. In the year 2023, passenger trains will be expected to be opened on this route. Seven out of nine stations were provided to Transport for London. The length of the tunnelled section is around 26 miles. This project is divided into two parts which are the Western Project and Eastern Project. Cross Rail Project connects these two major railway lines which was approved in the year 2007, and the construction was started in the year 2009. Cross Rail Project is also popularly known as Elizabeth Line. This paper starts with the design of the project. Then cost, and revenue of the project is evaluated. At last, the other relevant detail of this project is explained precisely.
Project management is the way of conducting the activities of a team to fulfil the respective objectives of the respective project using limited resources (Walker, 2015). Before doing this, documentation of the project is conducted for conducting project management properly (Levy, 2018). All of these are true for implementing Cross Rail Project. To develop a project, five separate stages must be followed. The first stage is initiating the project. The second stage is developing a plan for the respective project. The third stage is executing the respective project. The fourth stage is monitoring, and controlling the project, and the last stage is closing the project. All of these stages arise simultaneously. In Cross Rail Project, initiation was conducted in the year 1943. The development of the plan for the Cross Rail Project was founded in the year 2007. The implementation of the Cross Rail Project was started in the year 2009. The implementation of this project will be finished in the year 2023. The monitoring, and controlling of this project started with the execution of this project in the year 2009, and it continues. The identification of problems of workers in building this project such as affection of harmful elements in skin, death by collapse of any part during construction, etc. is identified using this step in Cross Rail Project. The project will be closed down in the year 2023, and after that, this project can be used by people fluently with continuous monitoring, correction, and development. The project merges two rail lines that are terminated in London. These rail lines are the Great Western Main Line and Great Eastern Main Line. This project includes 10 stations. This project is a commuter rail rapid transit system. The name of the used rolling stock is Class 345 and each train has nine carriages. This project includes two tracks. The track gauge is a thousand, four hundred, and thirty-five mm, which is equivalent to almost 4 feet, and 8.5 inches. The operating speed of this project is sixty miles per hour which are equal to almost 95 kilometres per hour. All of these indicate the sophisticated and perfect design of the Cross Rail Project. Figure 1 includes the map of the whole project which bears the testimony of sophisticated and perfect design. Using Cross Rail Project is safe in use for people. Using Cross Rail Project is also helpful in saving time during traveling which helps to make life faster compared to the previous time. Around fourteen thousand people worked for the development of the project properly, where they were controlled properly to ensure the quality of the project.
The work of the project was inaugurated on 15th May 2009 with piling in Canary Wherf Station. 'Tunnel West' of this project is around 10 miles long from Royal Oak. 'Tunnel East' was prepared with separate three tunnel sections. Civil engineering companies joined the project for the development of the project in the year 2010.  After that, around 10 years are taken for developing the core section of this project. Eight tunnel-boring machines are used to make the movement of the trains smooth, and the size of each tunnel-boring machine is around 7 meters or 23 feet. Herrenknecht AG was the provider of these tunnel-boring machines. The weight of each tunnel boring machine is around one thousand tons. The distance of each tunnel boring machine is around one hundred meters, or three hundred, and thirty feet. The distance of the western end of the Cross Rail Project is around two hundred meters, or six hundred, and sixty feet. A flyover is situated near Airport Junction which is situated near Hayes & Harlington Station. It allows Heathrow Express trains to pass over the tracks by avoiding delays in traveling. Heathrow Airport Holding owns most of the portion of the western end of the Cross Rail Project. The north-eastern portion of the Cross Rail Project connects the Great Eastern Main Line which is situated in Stratford. Cross Rail Project goes through some popular areas which include Ilford, Gidea Park, Romford, etc.
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Figure 01: Map of Cross Rail Project
Source: (Piper et al., 2017)
Tunnel boring machines are used to build twin-bore tunnels which cover around 21 kilometres, or 13 miles of the distance of the Cross Rail Project. The internal diameter of these tunnel boring machines of the Cross Rail Project is around twenty feet and four inches which is thinner than the diameter of the Deep-level Victoria Line. The internal diameter of these tunnel boring machines of the Deep-level Victoria Line is around twelve feet and six inches. The thinner size of diameter helps trains to pass properly through the tunnels of the Cross Rail Project. The tunnels of the Cross Rail Project are divided into three main areas. The first area is from Royal Oak Station to Victoria Dock, and it covers a distance of around 15.39 kilometres or 9.60 miles. The second area is from Pudding Mill Lane to Stepney Green Cavern, and it covers a distance of around 2.72 kilometres or 1.70 miles. The third area is from Plummeted to North Woolwich, and it covers a distance of around 2.64 kilometres or 1.60 miles. For ensuring security in Green Western Main Line, and Green Eastern Main Line, an automatic warning system, train protection, and warning system were introduced. Communication-based control in trains has also been developed for ensuring the safety of users of the Cross Rail Project. Some extension of this project is also considered. If this project is implemented, there is a chance of generating almost fifty thousand new jobs. All of these prove the evidence of timely project management in Cross Rail Project. Project management can be conducted using different types of sophisticated tools, and techniques. The most popularly used methods are Program (Or, Project) Evaluation, and Review Technique (PERT), Critical Path Method (CPM), etc. (Kerzner, 2017). In completing this project properly, PERT is used but it cannot be implemented properly due to some unexpected harm to employees (Kerzner, 2018). The step named controlling, and monitoring in the Cross Rail Project allows for the identification of worker issues like skin affliction from harmful substances, death due to a component collapsing during construction, etc., but doing this hampers timely completion of the Cross Rail Project.

Figure 02: Budget of Cross Rail Project
Source: (Milillo et al., 2018)
Budget is the numerical form of planning (Schwalbe, 2015). It helps to measure the performance of anything properly using the information of competitive projects, similar projects, or other appropriate benchmarking (Hornstein, 2015). In Cross Rail Project, the initial budget for the development of the rail line was around fourteen thousand, and eight hundred million pounds which happened in the year 2009. But in the year 2019, the budget for the development of the rail line in the Cross Rail Project was around eighteen thousand, and two hundred, and sixty million pounds which was happened by the increase in cost by an amount of around three hundred, and forty-six million pounds. These expenses were generated from ensuring the security of employees by arranging safety equipment, providing a penalty for injury of workers, and rise in the price of materials for the increase in inflation of the United Kingdom. But in the year 2020, the budget for the development of the rail line in the Cross Rail Project was around eighteen thousand, and eight hundred million pounds which was happened by the increase in cost by an amount of around five hundred, and forty million pounds. These costs were incurred to protect employee safety through the provision of safety equipment, the imposition of fines for worker injuries, the authorization for starting the development of the Cross Rail Project, the authorization for expanding the area of the Cross Rail Project, and an increase in material costs due to the United Kingdom's inflation rate. The main tunnel contracts raised a huge cost of around 1,500 million pounds. Still, some other costs are prevalent. The expansion of stations will generate a cost of around 500 million pounds. In the first quarter of the year 2019, the government of the United Kingdom needed to bear the cost of around 4.80 million pounds for the expansion of the Cross Rail Project. In the year 2007, funding of around fifteen thousand and nine hundred million pounds was available for conducting the operations of building the Cross Rail Project properly. Still, a lot of new activities are included for expanding the project, and an absolute shock in the economy is noticeable at present. In the year 2020, the average inflation rate of the United Kingdom was around 1.50 percent. The actual inflation rate is fluctuating from 0.50 percent to 2.5 percent. This is found by collecting data on inflation in the United Kingdom from the year 2015 to the year 2020. But, in the year 2022, the average inflation rate of the United Kingdom is around eleven percent which is almost seven to eight times higher compared to the average inflation rate of the year 2020. Due to the existence of an unavoidable war between Russia, and Ukraine, this kind of situation has arisen, and the price of oil was certainly increased which increases the costs of the project indirectly. For this reason, it is expected that the cost of expanding the Cross Rail Project can generate huge expenses compared to the budgeted expenses which were conducted previously. All of these indicate the intent of using the critical path method to reduce the costs of the Cross Rail Project (Heagney, 2016). But doing this was not possible to change the economic condition of the United Kingdom, and change the responses of stakeholders about this project. The upper figure indicates these facts. 

Figure 03: Forecasted Revenue of Cross Rail Project
Source: (Dodgson et al., 2015)
According to figure 3, the project seems to be profitable for the chance of generating revenue on large scale. From the year 2018, the yearly revenue was expected to be around 500 million pounds. From the year 2024-2025, the yearly revenue was expected to be around 1,000 million pounds. The average inflation rate in the UK in 2020 was a little over 1.50 percent. Between the years 2015 and 2020, the actual inflation rate varies between 0.50 percent and 2.5 percent. However, the average inflation rate in the United Kingdom in 2022 is around 11%, which is nearly 7–8 times higher than the average inflation rate in the year 2020. This type of situation developed as a result of the inevitable conflict between Russia and Ukraine, and the price of oil undoubtedly increased, increasing the project's indirect costs. Due to this, it is anticipated that the cost of expanding the Cross Rail Project will result in significantly higher expenses than originally planned. For this reason, the price of traveling by train in the Cross Rail Project will be increased to cover the additional costs. 
This project faced some unavoidable things which are pathetic to see. The project's monitoring and controlling phase began when it was put into action in 2009 and is still in progress. This step in the Cross Rail Project allows for the identification of worker issues like skin affliction from harmful substances, death due to a component collapsing during construction, etc. In this project, the application of construction laws is prevalent which helps to do the work fluently. Also, the cooperation from different types of engineering companies is a noticeable fact here. Also, the employees who work for personal interest, but harm this project were identified and penalized under relevant laws of the United Kingdom. Appropriate application of controlling and monitoring helps to do these properly (Turner, 2016).
In this essay, it was discovered that project management and project decoration were used to carry out the Cross Rail Project. The monitoring and controlling phase of this project was discovered to have begun with project execution in 2009 and is still in progress. This step in the Cross Rail Project allows for the identification of worker issues like skin affliction from harmful substances, death due to a component collapsing during construction, etc. PERT was identified as a tool to use in completing this project, but it was unable to be implemented due to some unexpected employee harm. The project was determined to be profitable given the potential for significant revenue generation. The initial budget for rail line development was around fourteen thousand and eight hundred million pounds, which occurred in 2009. However, in the year 2019, the budget for rail line development in the Cross Rail Project was around eighteen thousand, two hundred, and sixty million pounds, which was caused by a cost increase of around three hundred and forty-six million pounds. However, in the year 2020, the budget for rail line development in the Cross Rail Project was around eighteen thousand and eight hundred million pounds, which was caused by a cost increase of around five hundred and forty million pounds. It was discovered that the yearly revenue was predicted to be in the range of 500 million pounds starting in 2018. The yearly revenue was calculated to be approximately 1,000 million pounds starting in 2024–2025. It was determined that the UK's average inflation rate for 2020 would be just over 1.50 percent. Inflation in the UK was found to be running at an enormously high average rate of almost 11% in 2020. The project is recommended to use research, and development to find innovative ways to make the implementation of the project more appropriate compared to the previous time. Workers must be suggested to be secured with enough pieces of safety equipment to do the activities of this project properly.
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