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Abstract

The objective of this dissertation is to study the success factors for the Shatin Central link railway project in Hong Kong, and explore the relationship between personal particulars and opinion on those railway project. 
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1. Introduction 

1.1 Background 
The background information including recent status, definition, concept and characteristic will be presented in this part.
The current East Rail line across the harbour Wan Chai North and Admiralty

The Shatin Central Link (SCL) is one of the key railroad lines prescribed in the Railway Development Strategy 2000. In March 2008, the Executive Council affirmed the advance arranging and plan of the SCL utilising a concession approach beneath which the project will be supported by the Government and the Corporation is depended with its arranging and plan.

The Corporation and the Government have conducted a series of open discussion to gauge the views of various  stakeholders with respect to the project. While the major part  of the stakeholders support the early development of the SCL; a few have raised concerns over the project's beginning plan.

The railway proposal  was gazetted on 26 November 2010 beneath the Railways Law and approved by the Chief Official in Council on 27 March 2012. The Finance Committee of the Legislative Council supported the funding of the SCL project on 11 May 2012.

The SCL construction has started in 2012. Since the 'Hung Hom to Admiralty Section', which should interface with other infrastructure projects, including Wan Chai Development Phase II and Central-Wan Chai Bypass, the 'Tai Wai to Hung Hom Section' and 'Hung Hom to Admiralty Section' are prospected to be finished in stages.



1.2 Project Information 
The SCL will traverse districts. It will serve the New Territories, Kowloon and Hong Kong Island. 
The project include two parts: 
Tai Wai to Hung Hom Section: The Ma on Shan Line will be extended 
from Tai Wai to the West Rail Line via East Kowloon form the “East West Corridor”. Hung Hom to Admiratly Section: The current East Rail line across the harbour Wan Chai North and Admiralty will be extended  to the “North South Corridor”.

1.3 Programme

2008 – Site investigation and public consultation commence a preliminary design

2010 – Detail design is commenced.

2010 – Gazette and statutory consultation commenced under the Railways Ordinance

2012 – Commencement of construction 

2019 – Tai Wai to Hung Hom section
(Due to the archaeological investigation and cultural preservation at To Kwa Wan Station, the Tai Wai to Hung Hom section has been delayed for at least 11 months. The project team and relevant government departments will try their best to recover part of the delay so that as far as possible Tai Wai to Hung Hom can be commissioned in 2019 )

2021 - Hung Hom to Admiralty section
(The opening date of Hung Hom to Admiralty may be postponed until 2021,In order to provide flexibility for the development of the exhibition station and supporting the construction of other infrastructural projects on Hong Kong Island).
















1.4 Alignment 
The SCL will link several current railway lines to form two strategic rail corridors, the  "North-South Corridor" and ”East-West Corridor.”

SCL will have 10 stations. 6 will be a transfer station where passengers can easily transfer to other rail lines.

The SCL can be divided into six sections: 
Tai Wai Station (Interchange Station)
The East West Corridor and the North South Corridor would be the transfer station of Tai Wai Station. Passengers could transfer form Ma On Shan to East Rail Line. The New Territories North’s passengers could able to transfer[image: ]to the East Kowloon train. 

(MTR Corporation Limted, 2013)

Hin Keng Station 
Since 2008 of the planning and design, Hin Keng Station was established as the additional station in order to relieve the congestion at Tai Wai station and recognised the railway service needed for the residents of Hin Keng area. Hin Keng Station is therefore added to the project. Hin Keng Station will be an elevated station situated to the southwest of the former Agriculture, Fisheries and Conservation Department New Territories South Animal Management Centre, the former Shatin Plant Quarantine Station and Hin Tin Playground.
All Ma On Shan Line station platforms will be modified during the construction of the SCL to accommodate the operation of eight-car trains.



(MTR Corporation Limted, 2013)
[image: movie::file:///Users/apple/Desktop/fyp1/station_hinkeng_map.gif]



Diamond Hill Station (interchange station)
Diamond Hill Station is the interchange station for the Kwun Tong Line and SCL, The railway hub for East Kowloon will became by Diamond Hill Station. Passengers travelling from Ma On Shan to East Kowloon will be able to change trains for the Kwun Tong Line at Diamond Hill Station, Passengers of Kwun Tong Line could interchange to southern New Territories North or Hong Kong Island destination.
The existing Diamond Hill Station will be expanded to facilitate traffic arrangements for the convenience of passengers 


[image: movie::file:///Users/apple/Desktop/fyp1/station_diamondhill_map.gif]
(MTR Corporation Limted, 2013)






Kai Tak Station
Kai Tak Station will serve the Kai Tak New Development Area, providing convenient access to the multi-purpose stadium and other facilities there.
[image: ]
(MTR Corporation Limted, 2013)


















Sung Wong Toi Station
Sung Wong Toi Station will be located near Olympic Avenue, providing railway service to the residents of To Kwa Wan and Kowloon City.

[image: movie::file:///Users/apple/Desktop/fyp1/station_sungwongtoi_map.gif]
(MTR Corporation Limted, 2013)







To Kwa Wan Station
To Kwa Wan Station will be located underneath Ma Tau Wai Road, between Lok Shan Road and Chi Kiang Street.
[image: movie::file:///Users/apple/Desktop/fyp1/station_tokwawan_map.gif]
(MTR Corporation Limted, 2013)











Ho Man Tin Station (interchange station)
Ho Man Tin Station will be an interchange station for the future Kwun Tong Line Extension (KTE) and the SCL. Passengers travelling to Whampoa will be able to change for the KTE at Ho Man Tin Station. Passengers starting their journey at Whampoa will be able to switch over to the SCL at Ho Man Tin Station for destinations in the New Territories or continue on to Hung Hom Station to switch to East Rail Line for destinations on Hong Kong Island.
Ho Man Tin Station will be located underneath the currently vacant site at Valley Road. It will provide Ho Man Tin and Hung Hom residents with a fast and convenient railway service.

[image: movie::file:///Users/apple/Desktop/fyp1/station_homantin_map.gif]
(MTR Corporation Limted, 2013)


Hung Hom Station (interchange station)
Hung Hom Station will become an important railway hub of Hong Kong serving passengers travelling along the East West and North South Corridors to reach destinations in the New Territories, Kowloon and Hong Kong Island.
Hung Hom Station will be modified to make it more convenient for passengers to interchange between railway lines. The modification works will be carried out in two phases, to tie in with the construction programme for the Tai Wai to Hung Hom Section and Hung Hom to Admiralty Section of the SCL respectively.[image: movie::file:///Users/apple/Desktop/fyp1/station_hunghom_map.gif]

(MTR Corporation Limted, 2013)




The Corporation will build the fourth cross-harbour rail tunnel to carry the SCL from Hung Hom to Hong Kong Island. The temporary reclamation required during the construction of the cross-harbour tunnel will be carried out in accordance with the Protection of the Harbour Ordinance. The works will be carried out in close coordination with the Central-Wan Chai Bypass project. Public consultation has been conducted to gauge the public's view of works on the Cross Harbour Section of the SCL with the aim of minimising the project's impact on the harbour and the community.
[image: ]
(MTR Corporation Limted, 2013)





Exhibition Centre Station (interchange station)
Exhibition Centre Station will be an underground station located underneath the former Wan Chai Ferry Pier public transport interchange, the former Wan Chai Swimming Pool and the existing Harbour Road Sports Centre. It will be the interchange station between the SCL and the future North Island Line. The two station entrances will be directly connected to the footbridge system in the vicinity. Passengers can travel conveniently between the commercial district and the harbourfront in Wan Chai North.[image: movie::file:///Users/apple/Desktop/fyp1/station_exhibition_map.gif]
(MTR Corporation Limted, 2013)



Admiralty Station (interchange station)
Admiralty Station will become a transport hub on Hong Kong Island as a terminal interchange for the Island Line, Tsuen Wan Line, the future South Island Line (east section) and SCL.
The current Admiralty Station will be spread to eastwards beneath Harcourt Garden to accommodate new and deeper train stations. They will be connected to existing platforms and lobbies by escalators and the metro so that passengers could transfer without leaving the current paid area of the station.
The train station will be set up at the south of Admiralty Station.
[image: movie::file:///Users/apple/Desktop/fyp1/station_admiralty_map.gif]
(MTR Corporation Limted, 2013)



Construction Method 

As the Shatin Central Line crosses the developed urban areas in Hong Kong, most of the tunnels and stations will be built underground. Construction processes include the excavation of railway tunnels, pedestrian subways and underground stations 

(Sung Wong Station,Kai Tak Station, To Kwa Wan Station and Exhibition Center Station),

As well as the current Hung Hom and Diamond Hill stations and extension lines, viaducts and viaducts (Hin Keng Station). The method of construction used ((Drill and Blast method, Cut and Cover method, Tunnel Boring or Immersed Tube Tunnel) will depend on various factors such as topography and geology.

Tunnel Boring Machines
6 tunnel boring machines (TBMs) will be used to construct the tunnels for SCL project; 4 are for Kowloon and 2 are for works on Hong Kong Island. One of the TBMs for tunnels between Diamond Hill Station and Kai Tak Development Area is refabricated in Hong Kong, which is the first in ten years for railway projects.


	Sections using tunnel boring machines
	
	
	Total Boring Distance

	Ma Chai Hang Playground
	< - >
	Diamond Hill Station
	3.4km approx.

	Diamond Hill
	< - >
	Kai Tai Development Area
	1.5km approx.

	Sung Wong Toi Station
	< - >
	Ho Man Tin Station
	3.2km approx.

	Police Officers' Club
	< - >
	Exhibition Centre Station
	1.2km approx.

	Convention Avenue
	< - >
	Admiralty Station
	0.9km approx.





Drill and blast

For underground tunnel sections in rocks, excavation is carried out using the drill-and-blast method; these include:

	•	Tunnel between Hin Keng and Ma Chai Hang Playground

	•	Overrun tunnel from the south of Admiralty Station

Drilling and blasting is a proven and commonly used rock tunneling method commonly used worldwide and in Hong Kong. For example, a number of underground stations such as Quarry Bay, Taikoo, Fortress Hill and North Point Station are built on the Island Line.

MTR Corporation Limited is very experienced in the construction of railways in Hong Kong . Follow the pre-blast route for a detailed assessment. Monitoring points will also be installed to determine the likely impact on adjacent buildings and to ensure public safety.

Cut and Cover 

For the shallow excavation of soft ground, using cut and cover method which is acquirable. All SCL stations (except Hin Keng Station) and some tunnel sections are constructed by cut and cover method:
* Tunnel connecting Kai Tak Station;
* Tunnel connecting Hung Hom Railway Station;
Tunnel between Fleming Road and Expo Drive.


Immersed Tube Tunnel

SCL cross-harbour section it length 1.7 kilometres, mainly constructed by immersed tube tunnel method. It consists of 11 prefabricated units, each of them about 160 meters long.


Heritage Preservation

The company respects the preservation of cultural relics and history. According to the approved SCL project, archaeological research was carried out on the site of the Kai Tak Development Area near Sung Wong Toi Playground and Village of Diamond Hill as recommended by the Approved Environmental Impact Assessment (EIA) Report of the SCL.All discoveries and on-site archives of the above exercises are being processed in accordance with the statutory requirements for the handling of archaeological finds and archives.





2. Literature Review 

2.1 PROJECT SUCCESS CRITERIA 
The measurement of construction project success has been refined to include elements other than the ‘iron triangle’ of time, cost, and quality (Atkinson, 1999). Success should be measured based on different stakeholders such as project owner, users, contractors, and managerial team. Project stakeholders perceive success differently.
For example, the project manager may view success based on project completion
according to predetermined time, cost, and quality (Lim and Mohamed, 1999). Users
may regard success based on functionality of the product (i.e. the building). therefore, success has been expanded to include product success, in addition to project success (Baccarini, 1999). From contractors’ perspectives, success can be measured based on
pro t from the project, completion on time, safety, number of claims, and commercial performance (Sanvido et al., 1992; Williams, 2016). Construction management
literature has abundant lists of success criteria (Ahadzie, Proverbs and P.O., 2008; Al- Tmeemy, Abdul-Rahman and Harun, 2011; Chan and Chan, 2004; Collins and Baccarini, 2004; Hughes, Tippett and omas, 2004; Sanvido et al., 1992).
These studies provide comprehensive measurement of construction success including the project and product measures at short, medium, and long terms. Two dimensions are used for this purpose, namely project success (comprises of time, cost, quality, safety, scope, satisfaction of customer, bene t to stakeholders, and fulfilling customer needs) and product success (comprises of functional requirements, competitive advantages of the performing organisation, reputation of the performing organisation, and market share).




2.2 Evaluating Success and Its Contributory Factors In Marco 

In the many fundamental elements need to archive the right successful project, which of the effective procurement and financing these two elements appearing would be the most important of the six success factors identified. To be determine the project successes which were there likely to play a significant part based on the project initial analysis of the case studies and their prior experience. These success factors were:

1. Project environment and turbulence: whether the project was planned and delivered in a turbulent project environment, with show-stopper events that were unexpected and disruptive to the project, as well as providing windows of opportunity where decisive action allowed the project to progress.

2. Political control and sponsorship: whether there was strong political control or sponsorship, and clear objectives and leadership during the development and operation.

3. Role of national government: whether the national government provided strong guidance that was appropriate, strategic, and provided predictability.

4. Effectiveness of planning: whether there was good infrastructure planning and transport planning to provide a sound basis for the commitment or decision.

5. Effectiveness of procurement and financing: whether good procurement and financing structures were in place at the appropriate time, including a performance contract that incentives effective delivery and good operations.

6. Organising for operations: whether there was a strong operator contract that permitted proactive management of the operational business.
(Nick Chism,1996) 


2.3 Key Element Distribute To The Large Transport Infrastructure Project 

It is vital to have an effective procurement and financing strategy in place, but decisions about the procurement method should not be taken too early before a robust business case and/or feasibility study has been developed. There is one exception. That is, when a private concessionaire is contracted to carry out the project sponsor role, in which case an early decision on contract type and the upper limit for government contribution is usually necessary.
• Public authorities should set a long-term strategy and then work continuously towards it. When they do this, the prospects for delivery of successful transportation project outcomes increases substantially; but its absence may not preclude success.
• Within the context of the long-term strategy, project planning needs to be rigorous, and to combine technical expertise with political sensitivity and engagement with stakeholders.
• The political institutions that make decisions about urban transport infrastructure projects need to have the authority to drive them through.
• The government needs to provide clarity by defining the rules for approving projects and the disbursement of central funds as well as providing predictability for the scale of future funding.
• The focus in project development should be on achieving successful operations as well as the delivery of the infrastructure.
• It is vital that the public sector client has the specialist expertise and is effective when using delivery methods involving the private sector. There are ways in which the public authority and private sector can work together to achieve this.
• Projects require political legitimacy—unless a city’s population understands what is being done and why, there is unlikely to be long-term political support, and the project may stall.
(Nick Chism,1996)



2.4 PROJECT SUCCESS FACTORS 
Lim and Mohamed (1999, p.243) defined project success factors as “the set of circumstances, facts, or influences which contribute to the project outcome”. While success criteria provide the principles or standards to judge the success of projects, success factors facilitate achieving success. In the literature, there are numerous studies about success factors in construction projects. Previous studies can be classified as studies that focused on identifying a list of single factors (e.g. Nguyen, Ogunlana and Lan, 2004), a group of factors such as human-related factors (e.g. Chan, Scott and Chan, 2004), or critical success factors (e.g. Chua, Kog and Loh, 1999). 
In general, the success factors of construction projects include support of client and top management, careful project initiation and planning, competency of team and project manager, effective leadership, commitment, adequate funding, adequate resources, and effective project monitoring and control (Ahmed and Mohamad, 2016; Belassi and Tukel, 1996; Cserháti and Szabó, 2014; Jiang et al., 1996). Success factors from contractors’ perspective, according to Nguyen, Ogunlana and Lan (2004), include competency of project manager and team, adequate project funding, availability of resources, and commitment to the project from various stakeholders. 
There are limited studies about success factors of international construction projects. In international development projects, some factors are highlighted, namely trust, communication, project environment, consultation, adequate resources, adequate support, 


THE GENERAL CLASSIFICATION OF SUCCESS FACTOR IN MICRO
	•	Project team factors: commitment, communication, competency, coordination, trust, and project manager’s power (Belassi and Tukel, 1996; Chi et al., 2011; Diall and Thuillier, 2005; Hung et al., 2002; Liu, Zhou and Wang, 2010; Nguyen, Ogunlana and Lan, 2004). 

	•	Project-related factors: project size and value, clear objectives and scope, sub- contractors’ competency, contracting method, proper planning and control, and project organisation (Belassi and Tukel, 1996; Chan, Scott and Chan, 2004; Cooke- Davies, 2002; Khang and Moe, 2008). 

	•	Project support: top management support, client support, government support, sufficient project funding, effective consultation, and project champion (Khang and Moe, 2008; Nguyen, Ogunlana and Lan, 2004). 

	•	Resource-related factors: availability of labour, availability of materials, and availability of machinery and equipment (Khang and Moe, 2008; Nguyen, Ogunlana and Lan, 2004). 

	•	Contractor-related factors: availability of strategic plan, strong financing capacity, competition, maturity, and strong management orientation (Cooke-Davies, 2002; Nguyen, Ogunlana and Lan, 2004).




Heritage Preservation 

The MTR corporation was constructed the SCL station and tunnel in the Kai Tak Development Area  adjacent to the Song Wong Tai Playground. According to the EIA report, archaeological surveys and excavation should be conducted in the designated area of to Kwa Wan Station (Phase 1 Archaeological Zone) It was confirmed that the southern and southeast portions of the Phase 1 Archaeological work area was the sea area of Kowloon Bay before reclamation, without archaeological deposit. In terms of overall statistics, the Phase 1 archaeological Work Excavation resulted in records of 14,746 items or 23,696.7 kg of general finds and 6,514 items of registered special finds. The finds comprise ceramic shards, coins, metal fragments, tiles and eaves tiles, stoneware and stone tablet, glasses, bricks, plastics, wood pieces and others. In additional, 398 items of samples have also been collected to allow for further studies including soil, wood, stone, bone, carbon, shell, coral, ash, coal and concrete.  And the excavations resulted in phase 2 and 3 there are total 5,266 items or 9,718 kg of general finds and 1495 items of special finds were recovered.




Archaeological Background 
The MTR corporation is currently constructing the SCL station and tunnel in the Kai Tak Development area adjacent to the Song Wong Tai playground. According to the EIA report, archaeological surveys and excavations should be conducted in the designated area of To Kwa Wan Station to record archaeological objects that may be found on site. The archaeological work proposed in the EIA report was launched in November, 2012. Archeological investigations and exaavation were lead by a experienced team and qualify independent archaeologists which was led by Dr Liu Wen Su and conducted in accordance with the archaeological plan reviewed by the Antiquities and Monuments Office. It was completed at the end of 2013. In the meantime, foundation works outside the archaeological site were started as planned. However, in order to give the public a general understanding of the findings of the survey, archaeaologists submitted an interim report in April, 2014 in response to the request of the office of Antiquities and Monuments, aiming to report on archaeological excavations. 





The general practice of archeological monitoring is to be monitored by archaeologists during the construction process. However, for prudence, the work in the second archaeological area is actually carried out by archaeological excavation methods.
The eastern part of the shaft area is the mountain part of the Shengshan Mountain. No cultural layer has been found. The west side of the shaft area contains the cultural layers from the late Qing Dynasty to the Song and Yuan periods. In this area, a small amount of relics found during the Republic of China during the late Qing Dynasty were found. Remains of the Song and Yuan dynasties were also found, including the stone wall foundation, rubbish pit, stonework well and stonework channel within the scope of T1.

In order to make every effort to protect the cultural relics found in T1 of the Second Archaeological Zone during the works, the MTRCL and the contractors have made corresponding amendments to the design and construction methods of To Kwa Wan Station according to the Conservation Schemes announced by the Antiquities Authority, including amendments and Relocate the ventilation facilities and engine room of the station to keep the J1 well and remnant house components on site; construct additional protection walls to ensure that the remains outside the north side of the station are not affected by the project.









The Impact of Archaeological Work On The Sand-Line Project:
The shaft excavation was suspended due to archaeological work and the tunnel boring machine assembly process at the bottom of the shaft failed to commence as planned. The archeological work and conservation program at To Kwa Wan Station lagged a minimum of 11 months for the Sai Kung Corridor. With the efforts of the sand center line engineering team and contractors, a number of progress measures have been implemented. The current "Central Tai Wai to Hung Hom" section of the Shatin Central Line can be opened to traffic by mid-2019. The archeological work and the discovery of an increase of at least HK $ 4.1 billion in the estimate of the construction cost of the sand center line project. The MTR Corporation expects to complete a detailed assessment of the construction cost of the Shaheen project in the second half of 2017, after which it will formally submit the latest project cost estimate to the government.





































3. Problem

3.1 Scope of Work 

The topic is specific in the project of the HK Railway system, Shatin Central Link. In order to make the study more clearly this study would be contribute in various aspects. 

1.	Hong Kong is the region for investing 
2.	Shatin Central Link Railway project is the aspect for investigation
3.	Engineer and project manager is the target for investigation,
4.	The opinion of other position would also be consider for further familiar of such topic.
5.	Building governed by Chapter 123 Building Ordinance Section 2 which is include permanent structure with cavern or any underground space adapted or constructed for occupation or use for any purpose including its associated access tunnels and access shafts would be consider. 
6.	Shatin Central Link within project organization structure would be considered to acquire more data result.



3.2 Problem Limitation 
1. Like other survey, which limited by available time and resources, large amount of interview is not available to conduct.

2. It is difficult to collect large amount of data to analysis. Because the project is still under construction and the share-holders in the industry was busy. The information is limited and they are not free enough to give information and contribute to this paper. Therefore, a concise and precise questionnaire should be designed to enhance the collection rate. 

 

4. Approach of Work and Methodology

4.1 Overview 

Using the internal search, library facilities, newspaper, government reports, previous dissertation, etc. to review the literature in order to get second hand information about the possible opinion of the SCL whether success for design of questionnaire.
Screen out the analysis success factor found in literature 
Set up questionnaire.
Conduct the survey and distribute the questionnaire randomly 
Document the information and data collected in the questionnaire in a systematic manner 
Analyse the data collected/ result obtained by using statistic theorem. 
Make comparisons to findings from literature and determine the applicable extension and whether the result meet the objectives of this dissertation. 
Analysis the relationship between role of MTR and personal particular.
Review the problem and develop solution and conclusions.
Identify further work that worth of investigation. 







4.2 Adopted research approach 

There are four major approaches for research including 
Quantitative research 
Qualitative research 
Mixed methods research
Action research 

This dissertation would like to investigate the nature of industry, and large amount of data is required. Compare to other methods, quantitative research approach is more appropriate than others because it assume the existence of objective reality and conducts the inquiry in an objective manner, while quantitative research which seeks to understand the deep meanings of social phenomena from the perspective of participants. 

4.3 Data Collection

There are four method for active primary data collection, including 

Face-to-face interviewing;
Telephone Interviewing;
Mail survey; and 
Mechanical Survey

To acquire large amount of data , multiple method is chosen including face-to-face interviewing, telephone interviewing and mail survey depend on the availability of participants, benefit and constraint of each method (including efficiency, accuracy and response, rate, etc.)



Data collection rate is affected by efficiency rate and response rate of participate 
Low response rate and efficient rate may cause substantial problem in progress.

Efficiency rate: 
The preparation of this dissertation is limited with time, which implied that low efficiency of sending rate may induced problem of overtime.

Response rate:
In addition, low response rate may also have significant impact on data quality, because which may implied the bias of non-respondent 

The comparison of those method is summer up with represented in table form and is as follow. 

	
	Data Collection Method
	
	

	Consideration 
	Face to face 
	Telephone
	Mail 

	Efficiency 
	Low 
	Medium 
	High 

	Accuracy 
	Low 
	Medium 
	High 

	Response Rate 
	High 
	Medium 
	Low  




Therefore, all these three data collection methods are adopted be used to find the balance from all these method.



4.4 Sampling 

It is impossible to take all population as participant into the study. Take this dissertation as example: 

Population: All participants for railway project in HK 
Sample: Some of the participants for railway project in HK 

Therefore, sample that represent the population is required to understand the Shatin Central link basic conceptual. So proper sampling method should be adopted.. There are two major type of sampling technique: one is probability sampling methods and the other is non - probability sampling.. And,, probability sampling is adopted.. The definitions are as follow.

Probability sampling which is where each element in a population is randomly selected when constituting a sample and has a known, non-zero chance of being selected (Arber 1993; Chisnall 1991) 

Although, non-probability sampling is more efficient and convenient compare to probability sampling, the representativeness of quantitative survey must base on probability sampling method. Therefore, probability sampling is adopted. 

Under probability sampling, there are six major type of sampling method, including: 
Simple Random Sampling 
Systematic Sampling 
Stratified Sampling 
Cluster Sampling 
Multi-Stage Cluster Sampling 
Double Sampling

Stratified sampling is adopted. The definition is as follow. 

Stratified sampling is a method of sampling designed to ensure that the sample has certain characteristics, usually that it is representative of the population on key variables (Jupp, 2006).  It is suitable for this dissertation, because success factor of the SCL may vary with the nature of the project, company and his personal particular. Compare to simple random sampling, stratified sampling could increase the commonality of the same stratum, which could help us explore different specific nature.

4.5 Preparation of Questionnaires 
The questionnaires are divided into 3 main sections.

Section A
This section is used to obtain personal particular including current position, profession, age, experience and type of company work in for categorise the respondents base on their answer afterward.

Section B 
This section is to find out the various categories of success factors, delivering a project, that may vary with the nature of project. The success factors including planning, construction method, cost management, time management, quality management, safety management, have been screened and summarised for simplification purpose. 





Section C 
This section is similar to section B, but to find out the success factor of the railway project. Success factor is categorise in various aspect within the general success factors. 







5. Result 

5.1 Respondent Profile 
 
Out of 100 questionnaires were send out to several position working in different company type, 67 questionnaires were returned, representing a 67% response rate. 
Babbie (2004) state that a response rate of 60 percent is good; a response rate of 70 percent is very good. Thus, result of the survey should be reliable. 67% of response rate which is almost a very good respond rate. 

Out of the 67 returns, 12 were from client; 17 from consultant; 38 from contractor. 
The response rate from each company type is 48%, 68% and 76% respectively. Those sample is good enough to represent the population of Shatin Central link Railway project in Hong Kong. 

Furthermore, out of those returns, 9 were from director, 17 were from project manager, 40 were from project manager and 1 were from Quantity Surveyor. Most (80%) of the respondent is project engineer. Opinion from experienced project engineer is more related to the topic. Therefore, the result should be representative.

From the result, it is found that the respondent have following characteristics: 
73% of the respondents are between 31 to 59 years of age
27% of the respondents have less than 5 years working experience; 50% have 6 to 10 years working experience. 
82% of the respondents are specialist in engineer, 13% are quantity surveyor and 3% are architect while 2% is accountant. 


Thus it can be said that majority of the respondents are mature engineer who have had many experience I’m railway project. It means that those respondent are familiar with existing structure and their/ others duties of position including management of the construction. Therefore, their viewpoint and comment could accurately reflect the success factors of Shatin Central Link railway project. 

5.2 Analysis Methods of the Collected Data 
Rating system is adopted to analysis the collected data in a systematic way. Respondents need to assign appropriate point to express their agreement level to different categories of success factor. The opinion from different respondent would be equally considered.

The mapping rules used in this survey is: 
                                  
  
	Responses
	Points 

	(a) Strongly Agree 
	5

	(b) Agree 
	4

	(c) Neutral 
	3

	(d) Disagree
	2

	(e) Strongly Disagree
	1




The rating respected to the response is graduate change from 1 to 5. The dividing line between agree and disagree is 3 and the interval between each responses is equal. The means value for each question is calculated by formula: 




Where 
(a) means numbers of respondents who strongly agree to the statement. 
(b) means numbers of respondents who agree to the statement. 
(c) means numbers of respondents who have no comment to the statement. 
(d) means numbers of respondents who disagree to the statement. 
(e) means numbers of respondents who strongly disagree to the statement. 

This measurement system is precise and concise to compare the responses made by different background of respondents and different set of question. However, the differentiation would be counterbalance in this type of measurement, so standard deviation would be introduced to represent the consistence (deviation) of result. The formula of standard deviation is as followed: 



Where 
σ is standard deviation 
N is number of respondents 
x represents each value given by respondents 
μ is the mean value 
Σ is the summation 

The rating obtained is calculated and then categorised based on the existing structure of building project. They are client, consultant firm and contractor. The average score for each category and the average score for the whole sample are sued to analyse the result. 



5.3 Finding the Priority of success factor of RailwayProject 













5.4 Finding the Success factor of Railway Project 
Approximate all these question scored more than three averagely. It indicate that there are many factor to archive success. in different field especially planning, construction method, cost, time, quality and safety.

5.4.1 Planning (Question Q-C1 P1 to P6)
All these questions have averagely very high scores which is around above 4 point of each factor except the environmental permit. Most of the respondent from all discipline agree that ground investigation is one of the key success factor to Shatin Central Link Railway Project. 
It is also found that alternative scheme also scored a very high scores in respect of all discipline of the respondent especially for the contractor discipline. 

However, for the point of carry out the environmental permit, the mean value of each discipline is less than four point. It indicate that a number of respondents was not agree that environmental permit is the success factor of the railway project. The environmental aspect is not usually get much concern in Hong Kong might be the reason of low rate. 

5.4.2 Construction Method (Question Q-C2 CM1 to CM5)
The average score for all these question is more than four, which means that most of the respondents strongly agree that construction method is take a key success factor of the project success or not. A very high average scores are assigned to mechanisation. And in the meanwhile for the rest of the factors in Q-C2 are all above 4.1 point which include Pre-cast construction, offsite fabrication, mechanisation, modular components and standardisation these factors is acting a very important factor to lead the Railway project success. The construction method leads the project quality, time and cost directly especially in the underground railway project. The mainly element of the project which is construct in the underground. It should be the reason of such high rate. 

5.4.3 Cost Management (Question Q-C3 CM1 to CM6)
All these questions were assigned a high scores, which mean that most of the respondents agree that cost management is acting a important element in archive the success of the railway project. Over 80% of respondents agree or strongly agree that 
contingency plan is most important in the cost management aspect. It might be the construction project changing is inevitable so the contingency plan is always be the first priority of the cost management. 

The cashflow and cost reduction would be the second high rate in this category. From the result, respondents tend to agree that a success project required to get enough cashflow and sufficient reduction of the cost. 

Although majority of respondents agree that claim management is important to the project, average rate is just about four is given by respondent from all three type of company. It indicate that respondents are general agree to this point, and claiming money doesn’t take a big advantage of the project might be the reason for them assign a relative low mark to this point. 

For budget estimate and funding approval, they got the same score rate, most of the respondents agree that a success project need to have a precise budget estimate plan and the sources of the funding. However, the average score for the client and consultant is slightly greater than contractor score. It might result from the responsibility of discipline which client and consultant has more responsibility of the funding compare to contractor.

The Cost management all the average score are higher than four, which shows that Majority of respondents from all discipline think that a success construction project have to responsible to ensure funding approval, monitor construction cash flow, cost effectiveness and claiming for the whole project. 


5.4.4 Time Management (Question Q-C4 TM1 to TM4)
The average score for all there question is more than four, which mean the most respondents agree or strongly agree that time management is the key of the project succeed. A very high average scores are assigned to dealing with potential delay, while none of them disagree to this point. It imply that delay is always happen in the construction project and dealing with the potential delay to ensure the project completed within target time even delay happen. 

For critical path analysis and scheduling, most of the respondents agree that they are the fundamental point of the succeed project. And for the delay estimate that score relatively low rate with the rest of the point of time management. It might result from the project delay always happen which all discipline assume that is a regular process of the construction. 

5.4.5 Quality Management (Question Q-C5 QM1 to QM5)
Although all these factors from quality management have average scores higher than three, respondent from all discipline assign an apparent low marks relatively. It shows that quality has less responsibility of the project general succeed. It may due to the priority of the construction quality  is not the first of it. 

For project coordination & communication, majority of respondents agree or strongly agree that. Its scored the highest average rate in the quality management. Which coordination can be seen as a process of managing resources in an organised manner so that a higher degree of operational efficiency can be achieved for a given project 

The quality assurance and quality inspection scored averagely above four. That mean the respondents from all disciplines agree that they are the succeed key of the Shatin Central link railway project.



For supply of skilled labour and training of labour, the average score is under four.Although there are a great amount of respondent agree that skilled and training labour is important to the succeed, part of the respondents have no comment on these factor. Compare with the other aspect of the factor the rate below four which shows that they have reserved opinion on there points.

5.4.6 Safety Management (Question Q-C6 SM1 to SM5)
The average score for all there responsibility in the field of safety management is more than three, while an apparent low rate is assigned by all discipline. The result indicate that most of the respondents that safety management is one of the success factor of the Shatin Central Link Railway Project. 

The safety monitoring is the only factor that rated above 4 in this field. All discipline agree or strong agree that safety monitoring is a key point of the construction project. 
hence the Shatin Central link project is relatively safe and low injury and accident rate.















6. Discussion

This part will present a brief summary of the survey and discuss the problem which may occurred and the possible solution.

6.1 Stage 1: Brief Summary on the Reality
6.1.1
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