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1. Introduction 
1.1 Introduction of Project 
1.1.1 Background 
As two most important and developed cities in the south china, Hong Kong and Macao closely linked with each other. However, they have been separated by 49 miles of open ocean at their closest point. For connecting the two cities and mainland to promote economic development in this region. The authorities of Hong Kong, Macao and Zhuhai decided to build a bridge named Hong Kong-Macao Bridge to connect these three cities. In order to coordinate the project, Hong Kong-Macau Bridge Advance Work Coordination Group was established in 2003. In the second meeting, officials from three sides decided to set up an office specifically in Guangzhou to do the work of the group and appointed a design institute called China Communication Construction Company (CCCC) in the Mainland to conduct the feasibility study and produce a report on landing points for the bridge. The planed project Hong Kong-Macau Bridge is a series of bridges and tunnels that will connect the west side of Hong Kong to Macau and the mainland Chinese city of Zhuhai, which are situated on the west side of the Pearl River Delta (“PRD”) (Wikipedia 2010). The blueprint of project has been showed as below. 

Figure 1. Blueprint of Hong Kong-Macao Bridge 

1.1.2 Project Objectives and Impact 
This bridge will connect three cities which are Hong Kong, Macao and Zhuhai. The planed bridge will be 49 kilometers long and cost 15 billion HKD. The project is due to completed in 6 years from 2010.10.10. With its length, it would become one of the landmarks within the area. 
This project will greatly reduce the travelling time between eastern and western sides of the southern tip of the PRD. By comparing travelling time in the following table, the huge change could be easily found. 
Travel means from Hong Kong to Macao | Travelling time(minutes) | 
By car or bus (Hong Kong-Guangzhou-Macao) | 240 | 
By sea | 150 | 
Via Hong Kong Bridge | 40-50 | 
Table 1. Comparison of Travelling Time 

“The bridge will benefit the economic development of the whole of the Delta. For Hong Kong, the project will enable the city to continue its status as an international aviation and shipping centre. The Bridge will also help realize the strategic benefits of promoting the socio-economic development of the western Pearl River. In linking up Hong Kong, Macau and Zhuhai, the bridge will form a systematic regional transport network and provide an overland link, which called 3 hours transport circle. Faster economic integration between Hong Kong and the region is expected with the increasing flows of people, goods and even capital” (Wikipedia 2010). With closer economic tie between Hong Kong, Macao and their neighbouring region, more than 100 cities in this region will get benefits from this project, especially cities in mainland. 
1.1.3 Stakeholders 
There are several stakeholders in this project. They are project groups, government, and local investor. 
Project groups 
Design and implement work of project has been appointed to CCCC. Project members from CCCC are core staffs of this project. Project group includes Advance Work Coordination Group, executive group. 
Advance work coordination group members come from each stakeholder organizers, which has been established in 2003 in Guangzhou city. This group takes charge in conducting the feasibility study, coordinating the problem and relationship between stakeholders and generate report on landing points for the bridge. Executive group takes responsibility in the whole executive process from initiation to project close. Main members are from CCCC. They will produce general reports of project to stakeholders. 
Government 
Government includes center government of P.R.C. and local authorities of Hong Kong, Macao and Zhuhai. This project costs huge capital and resources. If center government does not inject a large amount of capital and adjust related parties’ benefits, this project is very hard to be implemented. 
Investors 
15 billion HKD is a huge amount of capital. Without investment form local investors, it will greatly increase financial pressure to organizers and governments. 
1.1.4 Cooperative Means 

Figure 2. Funds Resources of Project 

The funding of project will come from government, investors and bank loans. -owned building. Bridge cost is expected to be 15 billion HKD. Hong Kong will invest 6.45 billion (accounting for 43% of the project); Macao will invest 1.88 billion (accounting for 12.5%); 
the Central People's Government and the Guangdong Provincial People's Government will supply 6.68 billion (equal 44.5% in the total funds); the remaining 58% of the funds (about 8700 million) are from bank loans and local investors. The investment will be got back from the bridge crossing fees in the next 36 years. 
1.2 Introduction of Risk Management Method 
For better managing the risks of project Hong Kong-Macao Bridge, the international standard ISO 31000:2009, Risk management – Principles and guidelines, will be used to provide practical framework and principles. From the chair of the ISO working group Kevin W. Knight, “ISO 31000 is a practical document that seeks to assist organizations in developing their own approach to the management of risk. By implementing ISO 31000, organizations can compare their risk management practices with an internationally recognized benchmark, providing sound principles for effective management (ISO 2009).” 
ISO 31000:2009 include such five steps: establish the context; identify risks; analyse risks; evaluate risks; treat risks; communicate and consult and monitor & review. The relationship between them has been showed in the following chart. 

Figure 3. Risk Management Standard ISO 31000:2009 

1.2.1 Communicate and Consult 
In the method of ISO 31000, risk communication and consulting is required to be considered and carried throughout the whole processes of risk plan. This process provides a communication platform and plans for stakeholders and experts to avoid and reduce risks. Necessary information and related parties’ opinions, as foundation of communication and consulting, should be collected in the beginning of this process. Then communication and consult reporting and communication plans need to be generated, which are helpful to assist stakeholders to exchange thoughts and make critical decisions. Lots of risks of building Hong Kong- Macao Bridge can be predicted and avoid by taking sufficient communication activities. 
1.2.2 Establish the Context 
For analysing the current risks and focusing on the project objectives, it is significant to establish context. Because a logical framework for risks analysis and prediction requires well understanding of organization structure and clearly identification of differences between organization objectives and project objectives. In this step, a course of context documents are asked to be established. Said documents are of and consist of organisational context, client’s business objectives, project objectives, KPI of project and risk management context. 
1.2.3 Identify Risks 
Risks identification is one of the core steps in risk management. In this course, project members attempt to identify the main risks in all processes, the most potential responses and opportunities that project group are facing. Some techniques and tools can be used to identify risks, which include checklists, brainstorm, flowchart, expert judgement and scenario system analysis. The results of risks identification records in the form of risks register table. 
1.2.4 Analyse Risks 
After identifying risks in the project, every risk is required to be estimated the likelihood and consequence. In this process, two main methods, qualitative analyse and quantitative analyse, will be used to approximate every risk. By classifying risks with likelihood, consequence scales and risk matrix, risk level can be set down. As same as the risk identification, tools and techniques such as expert judgements, structured interview and computer modelling can assistant managers to analyse risks. These two methods have own advantages and could be complemented by each other. 
1.2.5 Evaluate Risks 
Risk evaluation aims to compare previously established criterion with risk level found. Based on the classification of risks consequence and likelihood that has been done in risk analysis, risk evaluation is calculated by timing likelihood and consequence. Being aware of the gap between risk evaluation and pre-established criteria will be helpful to make decision in the following steps. 
1.2.6 Treat Risks 
The third core step in risk management is risk treatment. In this process, project members aim to generate risk treatment plan, which will instruct manager to deal with predicted risks in the future. After classifying risks and identifying potential opportunity for treating risk, managers will focus on selecting treatment options. Avoid, Accept, Reduce and Transfer risk are the most usual options in managing risk. Based on the treatment strategy, members can complete treatment schedule and action plan. 
1.2.7 Monitoring and Review 
As two of the most necessary steps in management, monitoring and review make sure the risk management could be carried in right way in every step. If manager made mistake in the critical step, it will take negative effect to the whole project. Process of monitoring and review takes responsibility in finding, correcting new risks and errors and ensuring the project has been carried in the right way. 

3 Project plan 
The proposed project is to build a modernize bridge to connect HK and Macao in order to speed the transport. The proposed to connect HK and Macao is save the travel times and help these place economics develop in future. 
The scope of the project has be illustrated in WBS. As WBS shown, at first, we must collected use for choosing scene information. Secondly, design the routing which should use the information from first step. Lastly is execute the plan, after above two step done. 
The proposed project included several distinctive areas of works, which are risk focused. They are: 
* Project initiating 
* Project planning and execution 
* Monitoring system and alternative course of action 

3.1 Project initiating 
This includes the detail feasibility studies of the project and checking if all possible constraint. Project initiation requires the inputs and output in other words is the feedback from the managers which is used to define the tolerance specification. Risk management will thus focus on the pre-defined scope and the project objectives. 
3.2 Project planning and execution 
This includes the planning, management and execution the travel plan according to the plan defined in project initiating. As the defined in WBS, the project planning and execution will focus on the information collection, routing decision and execute the plan. All risk will be focus on those defined areas. 
3.3 Monitoring system and alternative course of action 
Risk occur from the defined areas, so focus on these areas, we can reduce the risk by monitor the risk and adopted some actions to or if the risk will still with high likelihood to happen, we can avoid project failure by provide other choices. 

4 Risk identification 
4.1 Risk identification actives 
Risk identification is a continuous process and risk may be indentified at anytime in anytime. Risk identification actives were carried out after the input of requirement form stakeholders and the definition of the work breakdown structure (WBS). The work activities thus will be carried out by key team members. 
4.2 Risk identified 
The risk register contains a list of risks identified for this report. All risks identified were allocated with a particular name and description. When risks are indentified, the risks will be describe to make the impacts of the project clearly. 
Those risks identify as below: 
stage | phase | activities | 
1.preceding provision | 1.1 geography | 1.1.1 field survey and select proper places | 
　 | 　 | 　 | 
　 | 1.2 influence | 1.2.1 constitute relevant rule to control the negative impact on environment | 
　 | 　 | 　 | 
　 | 1.3 material | 1.3.1 store up enough material | 
　 | 　 | 　 | 
　 | 1.4 communication | 1.4.1 well communication between employee and employer | 
2.plan and management | 2.1 budget plan | 2.1.1 plan budget | 
　 | 　 | 　 | 
　 | 2.2 time plan | 2.2.1 plan time & create schedule | 
　 | 　 | 　 | 
　 | 2.3 workload estimation | 2.3.1 estimating the workloads | 
　 | 　 | 　 | 
　 | 2.4 communication plan | 2.4.1 create a Detailed communiation plan | 
　 | 　 | 　 | 
　 | 2.5 contracts management | 2.5.1 manage contracts between different parties | 
　 | 　 | 　 | 
　 | 2.6 risk management | 2.6.1 assess risk and create risk resistant plan | 
　 | 　 | 　 | 
　 | 2.7 human resource management | 2.7.1 HR management plan | 
　 | 　 | 　 | 
　 | 2.8 quality management | 2.8.1 quality management plan | 
　 | 　 | 　 | 
3. design and demonstration | 3.1 location selection | 3.1.1 location reaserch | 
　 | 　 | 　 | 
　 | 　 | 　 | 
　 | 　 | 3.1.2 option analysis for location selection | 
　 | 　 | 　 | 
　 | 3.2 design of bridge | 3.2.1 design of bridge | 
　 | 　 | 　 | 
　 | 　 | 3.2.2 design for ancillary facilities | 
　 | 　 | 　 | 
　 | 3.3 technique reaserch | 3.3.1 buiding material reaserch | 
　 | 　 | 　 | 
　 | 　 | 3.3.2 building techniques reaserch | 
　 | 　 | 　 | 
　 | 3.4 demonstration | 3.4.1 demonstration for main body of bridge | 
　 | 　 | 　 | 
　 | 　 | 3.4.2 demonstration for location and enviroment | 
　 | 　 | 　 | 
　 | 　 | 3.4.3 demonstration for ancillary facilities | 
　 | 　 | 　 | 
4.build | 4.1 preparation | 4.1.1 find a new place | 
　 | 　 | 　 | 
　 | 　 | 4.1.2 relocate the residents | 
　 | 　 | 　 | 
　 | 4.2 foundation | 4.2.1 drain the water from the construction site | 
　 | 　 | 　 | 
　 | 　 | 4.2.2 grouting | 
　 | 　 | 　 | 
　 | 4.3 support | 4.4.1 pipling | 
　 | 　 | 　 | 
　 | 　 | 4.4.2 build support | 
　 | 　 | 　 | 
　 | 4.4 road | 4.4.1 build the road cases | 
　 | 　 | 　 | 
　 | 　 | 4.4.2 connect the road cases | 
　 | 　 | 　 | 
5. delivery | 5.1 check | 5.1.1 prepare equipment | 
　 | 　 | 　 | 
　 | 　 | 5.1.2 examine the bridge | 
　 | 　 | 　 | 
　 | 5.2 operation | 5.2.1 test run | 
　 | 　 | 　 | 
　 | 　 | 5.2.2 run | 
　 | 　 | 　 | 
　 | 5.3 maintenance | 5.3.1 prepare equipment | 
　 | 　 | 　 | 
　 | 　 | 5.3.2 maintan the bridge | 
　 | 　 | 　 | 
6. close | 6.1 close | 6.1.1 clean | 
　 | 　 | 　 | 
　 | 　 | 6.1.2 be open to traffic | 

2.4 Risk analysis 
The managers force on 73 risks in this project. Different risks have specific likelihoods and consequences and all of them have different impacts on project process. Therefore, it is necessary to analysis these risks which are occurring high risks and try to prevent or reduce the probabilities. 
The most important elements are considered are: Time, Cost and Reduce travel time. Due to the three points, risk managers have responsibility to eliminate and reduce these risks. Firstly, the levels of risks are estimated by likelihood and consequence of each activity and in this stage, Qualitative and Quantitative Risk Analysis are useful tools to assist calculating the level of likelihood and consequence. The way of quantitative analysis could compute the numerical value in order to make the results more logical and more flexibility, the qualitative analysis could reflect the conditions from different types of diagrams. Risk level is a result of multiplying by likelihood and consequence. The existing controls are there to achieve effective operations, reliable reporting systems and compliance with laws and regulations. The aim of risk analysis is to identify the risks to success. 
Risk Analysis Qualitative and Quantitative Analysis 
Risk analysis must be considered before the project start in order to identify the potential issues and provide feasible solutions. Two major types of analysis are qualitative analysis which use of words or descriptive scales, the other one is quantitative analysis which use of numerical value. 
Qualitative analysis includes seven steps that need to agree on the likelihood scale and consequence scale. Qualitative analysis to be used as a original appearance to identify potential risks which need more farther research that is gruff appraisal to apply many general information for managers. 
Quantitative analysis is a tool that provides more precise and flexibility information. These methods require pay attention to do more work, but quantitative analysis also provides data on the absolute magnitude of the risks and allows you to estimate schedule and/or budget reserves needed for risky projects. 
Likelihood and Consequence scales. 
Likelihood can be identified that the project will be done ten times and the possibility results of risk which will appear during these the times. Different consequences have different impact on risk of project, managers estimate the rate of happening and use the statistical measure to provide the likelihood scale and consequence scale. 
The table below describes a qualitative and qualitative scale of the likelihood of the risks. 

Likelihood Scale | 
Scale | Range (%) | Description | 
A – Almost Certain | >80 | Expected on every job | 
H – High | 60 – 80 | Expected to happen on many job | 
M – Medium | 40 – 60 | Possible to happen on some job | 
L – Low | 20 – 40 | Unlikely to happen on a job | 
R – Rare | 80 | > 12months | >1 b | …. | 
H – High | 60 – 80 | 9-12 months | 0.5 – 1 b | …. | 
M – Medium | 40 – 60 | 6-9 months | 250m--500m | …. | 
L – Low | 20 – 40 | 3-6 months | 125m--250 m | …. | 
I - Insignificant |

