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Chapter 1 :Introduction

This paper is to interpret the space development and management within the
underground station in Bangkok as well as a guideline for the appropriate maximum
utilisation of the underground station space .This chapter will introduce the preliminary

information and the intention of this dissertation.

1.1 Background Information

Bangkok has the biggest urban area in Thailand with a population of 9.3 million
(Un.or.th, 2017). There are three types of mass transportation in Bangkok consisting of
public bus, rail-based transit, and bus rapid transit (Assavavipapan and Opasanon,
2016). The rail-based mass transportation in Bangkok however is divided into two; an
over-ground system consisting of both the Bangkok Mass Transit System or more
commonly known as BTS as well as the purple line in Metropolitan Rapid Transport or
MRT and underground system called blue line in MRT with 18 stations (BEM, 2017).

Bangkok Expressway and Metro or BEM is an operator of MRT .It has a right to
manage and develop the space within underground station .BEM has a business plan
that includes the gathering revenue from the space management within the station
(BEM, 2017). BEM created subsidiary firm named Bangkok Metro Network and it has
developed 11 underground stations’ space. However, only some of them are fully
organised and called Metro Mall such as Chatuchak station, Kamphaeng Phet station,
Phra Ram 9 station, Sukhumvit station and Phahon Yothin station (MRTA, 2017).

The development and management of the certain space is, however, not depended on
traffic flow alone. The data in Appendix 2 shows that the most traffic station is Sukhumvit
station, but the stores are available in limited area due to the scarcity of space and

station design.
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Figure 1: Traffic flow of each underground station (Bangkok Expressway and Metro,

2017)



1.2 Statement of Problem

Spaces in underground are a profitable asset .This asset is particularly costly in
urban area where spaces possess a premium value stated that city master plan and
underground space use have affected by urbanisation .This includes the underground
space uses of railway, buildings ’basement, and pipeline infrastructure .Space
management within the underground station is extensive than ever to maximise the utility
of unused spaces .

However, the space management in Bangkok underground station was suffered
from an insufficient flow creating the dead area, none zoning, none attractive
infrastructure and whatnot .Even the data of traffic flow, illustrated previously, shows that
there is a dense in the junction stations, such as Sukhumvit station, and parking building
station, such as Huai Khwang station .Space development inside the station where has
been developed may not be paid off because of station’s characteristic and improper
management.

Thailand cultural centre was chosen as study station. According to Figure 1, itis
obviously that the space didn't have good management, because all the stores have
been located only one side. In another side, space has not been rented out. Moreover,
the ticket gates block the passenger flow from north wing to south wing. So, Passenger

cannot circulate all over the area.
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Figure 2: Layout of current use of Thai Cultural station



1.2.1 Bangkok Mass-Transit Trends

Bangkok mass-transit development plan is focused on rail-based transit system
which will extend the network of MRT (BEM, 2017). The passengers are forecast to be
increased. The junction station with the exist underground station will be added as show
on Figure 7 The spaces in station and the passenger flows also will be enlarged (BEM,
2017). Hence, the space of underground transit station needs to maximise used space
as much as possible. However, this need to integrate science knowledge in term of

analysing and architectural knowledge in term of designing.

1.2.2 Underground Space Development Project

BEM has recognised the latent value of station’s space. They have a plan to
develop the area by setting up the project plan. In 2016, Bangkok Metro Network
proposed the space development project to 11 stations of Bangkok underground transit
station. Total area is more than 14,000 m2. In present, they are operating 7 stations, and
another 2 stations will be opened soon. This project is under name “Metro Mall”.

First metro mall was opened at Sukumvit station in 2005. The main purposes are

1. To utilize space
2. To facilitate to underground transit station’s passengers
3. People around station such as office buildings and condominium

At that time, retail at underground transit station is new dimension for Thailand
retail market. There were so many known brands interested at metro mall. For example,
convenient stores, banks, book stores and restaurants. They all expected to gain huge
number of passengers because Sukumvit station is transfer station between
underground station and sky train station (Brand Buffet, 2017).

However, the result was reverse. Metro mall didn't not respond from the
customers. To follow plan, after that metro all still opened up at other underground

stations.



1.4 Limitation of Research

1. Developing plan will not be able to change ticket offices and staff zone

2. Fire exit must be clear for safety for emergency case

3. Area of current shop will be equal or more than present contact

4. Underground station must get higher or equal income from space rental than

current situation.

5. In case of after development, if exiting stores need to be moved, the space

area will be greater or equal to current number

1.5 Research Objective

The object of research is to develop a model for increasing utilization of

underground space in Bangkok mass transit.

1.6 Scope of the project

The analysis of the underground space management in this paper focuses on
the spaces within Thailand Cultural centre underground station. This station has located
in new central business district area (CBD), which is surrounding with office buildings
and residence areas. According to appendix 3, there is demand of passengers of both
overall stations and Thailand cultural center. Especially, in 2015-2016 the number of
passengers sharply grew up as show in Figure 3. Moreover, this station will be

connecting station between blue line (current line) and orange line.
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Figure 3: Average Daily Passenger of Thailand Cultural Center in 2011-2016

The underground station spaces include the entrance on the ground floor, the

junction pathway to over-ground system in possess of MRT, the space before the ticket

gate including ticket machine, the space after the ticket gate, the facilities such as

restroom, lift, and escalator, and staff only area. All of these functions are on basement 1

floor. However, developing plan will not include platform floors, which are B2 (orange

line) and B3 (blue line).

1.6 Expectation Benefits

To increase used space

To increase underground station profitability

To increase passenger flow within study station

To increase ridership and better satisfaction among UMRT users



1.7 Dissertation overview

This dissertation has consisted of 6 chapters, including this introductory chapter.
The remainder of this dissertation has been organized in this following way. Chapter 2 is
literature review, which review of theories, literatures and associated case studies with
this topic such as transit orients development and underground development, space
analysis and designing, and economic analysis. Chapter 3 is research modeling, which
illustrates and structures of method and process in this dissertation including Porter’s
value chain, SWOT analysis, Marketing opportunity, space syntax methodology and
economic impact. Chapter 4 is result and analysis. This chapter uses the model from
Chapter 3 to get result and analyze. Before getting master plan, there would be 2
designed plans. The master plan would be selected later. Afterwards, economic impact
will be analyzed. Chapter 5 is discussion. The author discusses about the result
regarding to the objective of this dissertation. This chapter explains how to apply models
to study station and investigate the master plan. There are some limitations of designing.
Finally, Chapter 6 is conclusion. It includes summary and conclusion of research
contribution of this dissertation. This chapter also includes recommendation for future

research.



Chapter 2: Literature review

2.1 Introduction

This chapter defines Transit Oriented Development (TOD) and its
implementation. Section 2.2 explains the need for the study of transit oriented
development in understanding its importance and their implementation in current public
transport systems. Section 2.3 investigates Porter’s Value Chain as a validation method
of railway station developments. Section 2.4 examines the attributes of railway stations
and highlights the importance of considering transit oriented development. Section 2.5
analyses the marketing opportunity of a railway station planning that includes the

implementation of transit oriented development.

2.2 Transit Oriented Development (TOD)

Transit Oriented Development, also known as TOD, is a model used in planning
sustainable urban communities with high population densities, various land uses, and
large public spaces. In this context however, TOD is used to determine the feasibility of
creating compact, pedestrian-friendly and mixed-use communities focusing around
high-quality transit stations which in turn would also decrease their dependence on
driving.

According to Calthorpe (1993), TOD is commonly quoted as a choice in
producing the capability for regional and urban sustainability transitions (Calthorpe,
1993; Cervero and Sullivan, 2011; Dorsey and Mulder, 2013). In other words, TOD
method is believed to have the ability to improve both return on development and
passenger volume for public transport system by achieving a lower pressure in life
without depend on motor vehicles alone for mobility and survival.

In Thailand, where urbanization is the third-largest in East Asia in terms of area
(United Division, 2017) and with the Capital being the 9th largest in terms of its

population (The World Bank, 2017), transit oriented development could stand as an
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ideal solution to accommodate such dense population. However, there are many
international example of successful frameworks, which developed and utilized area
around transport hub planner. Thailand has widely applied this method.

The challenges of demographic growth, economic competition (both within
Thailand and internationally) and social equity mean that a cultural shift in government’s
planning and transport, provided with adequate funding, is essential to bring transit

oriented development to the forefront of the urban policy agenda.

2.2.1 Benefit of TOD

The density of the Thai population in cities is among the highest in East Asia —
with population number approaching a total of 10 million soon (The World Bank, 2017).
In a recent study by the Fiscal Policy Office, it is found that the proportion of population
above 60 years set to increase from 14% to 17.5% by 2020, 21.2 percent in 2025, and
25.2 percent in 2030 (Paweewun and Sirimai, 2016). This signals a need for significant
change in priority.

Out of the total population number, Bangkok Metro Public Company Limited
(2011) reported that the average number of passengers who uses the MRT on
weekdays is more than 220,000 people whereas on weekends the number exceeds
129,000. This amounts to more than 180,000 people using the services of MRT on a
daily basis. In the 2016 report however, Bangkok Metro Public Limited states that the
average number of passengers (daily) is more than 270,000 people. This shows that the
number of people using the services of Underground Rail Transit has increased by at
least 50%. However, reports show that businesses operating in the MRT underground
stations are suffering from losses, year after year due to poor development and planning
of the station.

The most effective response to such problems is to revise the current plan on
how the development is most appropriate and plan for growth along the rail transit
stations' corridors. Transit oriented development is a main important key of strategy.
TOD creates a pedestrian-oriented medium to high-density mixed-se spaces around the

underground rail transit stations, possibility of underutilizing spaces under the MRT
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would be much lower. With that, passenger volume would also increase as better
passenger flow is created. This enables potential business owners to generate better
income flow as more strategic hubs would have been allocated for proper commercial
use. Thus, encouraging potential business owners/ investors to rent more of the areas in
stations and in turn generate more income for the station owners.

On a side note, implementation of walk-friendly platforms promotes healthier
lifestyle for passengers as more walking activities is believed to contribute to the
reduction of stress. This however, increases the amount of transit ‘ridership’ as it
enables pedestrians with ease of access around the mass transit systems. This would
increase the income generated by potential business owners as better opportunities are
offered when pedestrians are able to view the services and products more, which then
provides higher number of viewership or brand awareness.

One other major outcome from the adoption of TOD method is reduced amount
of traffic congestion, car accidents and even injuries. With the focus to shift the usage
from private vehicles to public transport, lower household spending on transportation
would be expected hence giving an expense relief for regular users to invest in other
assets such as affordable housing. Following this, property values around areas
affected would increase and become more stable investments for potential investors.

A recent study was conducted in America to analyze the effects of TOD. This
can be viewed using Figure 4, whereby Americans believe transit oriented development
provides an array of benefits ranging from lifestyle to environmental to economic.

With reduced dependence on foreign oil, pedestrians are able to experience reduced
amount of pollution together with minimal environmental damage. In 2014, Thailand had
a record of 4.622 metric tons per capita in CO2 emission (The World Bank, 2017) being
the country’s highest record and was speculated to increase further. Other than that,
TOD creates more incentive for compact development and at the same time reducing
the possibility of passengers to sprawl. This approach is relatively inexpensive as

compared building more roads to tackle sprawling problems.
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Figure 4: “Transit Oriented Development in America” survey polled a random
nationwide sample of 1,002 Americans between April 6 and April 13, 2016 (HBTB,
2016).

In conclusion, TOD is a key method when planning and developing a public
transport system; namely the rail transit stations; thus, enhancing the capabilities of
Thailand in maintaining an economic competitiveness both within East Asia and

throughout the world.

2.2.2 key success point of TOD
TOD has been widely accepted across the world and each of these

implementations have become the focal point of successful TOD integration. The
following examples states key success points of implementing TOD policies.
Firstly, by emulating the station's development capability to the Mass transit capability.
Pairing the housing development and jobs capability inside the stations, to the transit
systems' carrying capacity reflects to a balanced system, avoiding expansions in
crowding by over-aggravating certain locations.

Secondly, by specifying mix space use aims. Diverse space use is the
foundation for transit-oriented societies and pedestrians. A criterion for a beneficial mix

considers operated transit-supported single-use neighborhoods and help them in
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adjusting over time to achieve a beneficial mix without certainly aggravating beyond an
optimum density.

Thirdly, setting benchmarks for expanding cycling infrastructure. Setting goals to
build non-motorized modes would reflect more efficient in shifting travel routines rather
than aiming on mode-switch from a private transport to public transport. In many cities,
for instance; Bogota, Copenhagen, Curitiba, and Portland, where a large investment is
made in bicycle and pedestrian infrastructure, non-motorized travel skyrockets
noticeably.

Lastly, determine TOD ready areas. Traditional, old and re-settlement
neighborhoods may already possess good elements for TOD, including mixed-use,
good street accessibility and density. They are more likely to become transit-oriented
communities by building transit accessibility and essential infrastructure interventions.

These strategies are important in succeeding urban Thailand transit-oriented
development. Specifying criterion leads the targets for city planners when assessing
projects or policies. Quantitative and periodic evaluation of TOD process will assist to

guarantee that the city’s transformation will be an equitable multi-modal environment.

2.2.2.1 Function and Role of intermodal facilities

Implementing TOD requires intermodal facilities to adapt accordingly. To do so,
an important strategy such as door-to-door travelling is needed. Existing underground
rail transit stations are lacking this strategy whereby passengers are able to access and
exit using the door-to-door method in an area. This enables passengers to roam all over
the area. Another benefit of this strategy is the increasing numbers of passengers who
will shift from private transportation to public transportation. With the current model and
developments, not all areas have a door-to-door access, which creates the
discouragement for passengers to park their cars at the station and use the rail transit
instead. Lastly, TOD strategy leads to minimize change between intermodals (ALMEC

Corporation, Oriental Consultants Global Co, Ltd., 2015).
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2.2.3 Case study 1: Japan’s railway station as urban place
This case study illustrates the urban planning and design strategy by

transformation. After the Second World War, underground mass transit has become the
most important method in japan. At that time, there was weak planning, which need to
transform.

One of the largest railway station complexes in the world can be found in Japan.
Since 2000, Japan’s railway station re-development is one of the most significant urban
conversion scheme underway. The stations and bordering railway area that are
subjecting to physical change was affected to serve new urban operations and to
intensify traveler experience. Operations such as media, information, leisure, commerce,
and other advanced industries are consolidated into the city making the rail stations
crucial places for innovation. This implementation enables the railways stations to not
only be considered as a transport hub, but as a cultural symbol, social communication
hub as well as a business centre (Zacharias, Zhang and Nakajima, 2011).

Tokyo Station re-development is a prime demonstrating the investigation of
consolidating modern conveniences into a current spatial operation. The concept of the
station is renovated as a crucial metropolitan hub in Tokyo to illustrate a mix of
shopping, entertainment and business venues. The walk-way network is reconstructed
with extra spaces and new complex land uses, introducing to modern spatial patterns
and configurations of behaviour. The new function of the station is developed from these
transformations. The station renovation, besides surrounding area’s investments present
an obvious Japanese method to transit-oriented development (Tod.org, 2017).

Another main example would be the Osaka underground mass rapid transit
(UMRT) station as it follows the same principle strategy to re-develop the station. The
station occupies the 1st, 2nd and 3rd floor of the Osaka Station City whereby the two
buildings are connected through the North and South entrances. Within these buildings
are department stores, restaurants and other leisure stores. The building also has
booths for tourists and travel information. The Osaka Station City also has other facilities

such as a film cinema, a fitness club and a farm, designed to drive traffic towards the
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underground MRT station. The layout of the Osaka UMRT station is illustrated in Figure
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Figure 5: Layout of Osaka UMRT station (WEST JAPAN RAILWAY COMPANY, 2017)

In summary, Japan’s railway stations are a prime example of successful
development with high influence of TOD in both planning and development. This shows
the importance to capture the full concept of approaches to maximising mixed-use
areas in public transport hubs; in this case underground rail transit stations; where the
re-development programmes create an integration of compact, pedestrian-friendly and
mixed-use communities centered around high-quality train systems. From the literature
review and case study, the transport oriented development method is used to

emphasize the urban centre in showcasing a mix of prestige business, shopping and
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unique entertainment venues leading to new spatial configurations and patterns of
behavior in rider

2.3 Porter’s value chain

A value chain illustrates a combination of activities within an organization
intended to increase the value of a service or product. These activities include
identifying consumer needs, production, distribution, marketing, and after-sales service.
The value of the service or product curated then translates into a profit margin. The
higher the value of the service or product compared to the cost of the materials, the
higher the profit margin. A higher profit margin not only translates into a more profitable
business, but also allows the organization to gain a competitive advantage over its
competitors in capturing new consumers and retaining present consumers. The
profitability of a company relies on how efficient of its management including the value
chain’s procedure; willing to pay price of the consumers for its products and services is
over the related expenditure of the value chain procedures (Kumar and P. V., 2016).

Porter’'s value chain analysis was developed to identify the curation of value at
each individual activity and how these activities interact with each other to maximize
profit margin (Porter, 2008). The value chain framework consists of 2 categories; namely,
primary activities and secondary activities as shown in Figure 6 (Kannegiesser, 2010).
Basic activities are involved in the physical creation, maintenance, support and sales of
products or services. Secondary, or support activities are activities that increase the
efficiency and performance of the primary activities. The description of primary

activities and secondary activities are shown on Table 1 below:
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Table 1: Description of primary activities and secondary activities.

Type of activity

Description

Primary Inbound logistics | Receiving, storing and distributing of goods.

Operation Transformation activities which change goods into
product/service, therefore creating value to the
consumers.

Outbound Storing and distributing of the product/service to a

logistics consumer.

Marketing & Sales | Consumer interaction activities that translate into
sales, including benefits and how these benefits are
communicated to the consumer.

Service Activities related to maintaining the value of a
product or service after consumer purchase.

Secondary | Firm Infrastructure | The organization of a business and its support

systems integral to its daily operations.

Human Resource

Management

Activities related to finding the most suitable person
for the required tasks, training them for said tasks

and rewarding them based on their performance.

Technological

Development

Managing and processing of information to optimize

efficiency and protecting knowledge base.

Procurement

Activities related to finding the resources necessary

for the operations of the organization.
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Porter’s Value Chain
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Figure 6: Porter's Value Chain structure (Kannegiesser, 2010)

2.3.1 the advantage of Porter’s value chain
Porter’s value chain model is commonly used as a flexible strategy tool that is

inexpensive for looking at business/ development on a larger scale. This includes the
analysis of a company’s competitors as well as respective places in the industry’s value
system. Although Porter’'s competitive forces model is a similarly used tool, it can only
be used to identify general strategies. The model of value chain however, identifies
specific activities, which can use competitive strategies to create the best impact. This
gives organisations a much deeper understanding of strengths and weaknesses when
making a SWOT analysis. The model also shows points at which organisations can use
information technology to achieve greater competitive advantage. One other advantage
of adopting the model is that it can be adapted for all types of businesses and that

includes manufacturing, retail or service etc.

2.3.2 the disadvantage of Porter’s value chain
While Porter’s value chain analysis allows an organization’s optimization of its

activities to gain a competitive advantage over its competitors, the segmentation into
separate activities may result in a loss of flow between the different segments. This
results in a strategy that focuses solely on higher profitable activities and neglects the

less profitable activities. For many industries, the scale and scope of the analysis
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requires a substantial amount of data to produce a complete value chain analysis of an
organization and its competitors as well as identifying and understanding the key
differences and strategy drivers.

Therefore, it is important to formulate an overall strategy that maintains a
consistent flow between the different activities in the chain while also ensuring that each
activity is fully optimized to ensure high profit margins.

In summary, value chain model can be used as the main value assessing tool
with reference to the above arguments. By doing so, the value of developing mixed-use
platforms in rail transit stations can be identified and compared with existing plans. Also,
the author would understand the Thai railway station’s marketing strategy and the focus

of the railway industry as well.

2.4 SWOT Analysis

SWOT is an abbreviation of strength, weakness, opportunities and threats. It is
used to obtain an objective appraisal of an organization. The process focuses on
internal and external factors surrounding the organization, in this case, the development
and planning of an underground rail transit station. Internal factors mentioned consist of
strengths and weaknesses whereas external factors include opportunities and threats.
Generally, governments and firms use SWOT analysis to determine key areas necessary
when allocating its resources to achieve maximum value and return. This shows that
firms are more alert of the threats when unstable external environmental change occurs,
as well as opportunities which allows firms to identify the gaps in the competitive market
and respond to those gaps first. This is important as it improves possible weaknesses of
the organization (Baker and Hart, 2003).

External factors, however, are factors that the organization has limited control
over. These factors are then marked against each other to produce a confrontation
matrix.

To summarise the above, internal factors are factors that can be controlled to an
extent by the organization. Strengths and weaknesses of the organization are the

blueprint for a short-term operation and tactical plan. While opportunities and threats
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impact the nature of the long-term strategies and planning, SWOT analysis benefits the
firms to define the primary issues underlining the firm’s current situation (Pearson and
Ranchhod, 1999). This analysis is carried out to identify key points in each aspect,
determine the main obstacle to the organization and to formulate an appropriate
strategy based on this main obstacle.

Further refining of the SWOT analysis can be performed through force field
analysis. This analysis defines the positive or negative forces which drives the success
or derails an organization from succeeding respectively. Once these forces have been
identified, an organization may then formulate an effective strategy to optimize its
success and minimize its failure. For an organization to achieve success, it is crucial that
the positive forces outweigh the negative forces (Baulcomb, 2003)

2.4.1 Advantage of SWOT analysis
The major advantages of conducting a SWOT analysis for the planning and

development or a rail train station is that it bears little to no cost to understands the
nature of the business can apply a SWOT analysis. Furthermore, users can use a SWOT
analysis when limited time is given to obtain a complex situation of firm. This means that
the business can follow the steps to be improved by internal, don't need external
consultant or advisor. Moreover, benefit of a SWOT analysis is to focus on the most
crucial factors affecting the related business. This encompasses the ability to
understand the nature of the business better, address weaknesses of the business,
deter threats, capture opportunities given, utilise the advantages of the strengths as well

as to develop business objectives and strategies to reach them

2.4.2 Disadvantage of SWOT analysis
There is only one step of business planning process to conduct a SWOT

analysis. In depth information need to be used to analyze. Information would come up
with decisions. According to the definition of SWOT analysis is to analyze strength,
weakness, opportunity and threat. So, it only covers those issues literally. Thus, it is hard
to define uncertain or two-sided factors. For example, factors could not specifically

define to be strength or weakness or both, with a SWOT analysis.
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This analytical procedure has a limited perspective because of issue priority and
unspecified solution. It has no alternative decisions. Moreover, it gives dozens of ideas
but it hard to narrow down to suitable one. Lots of information from the analysis would

not be useful. (Business.qld.gov.au, 2017).

In summary, SWOT analysis is tool to analyse internal information, which is depth
detail. All information is gathered from interviewing MRT’s officer to analysis SWOT of
this station. Afterwards, all this information would be used to do planning and design for

this station.

2.5 Marketing Opportunity Analysis

Marketing opportunity analysis is a tool for identifying and assessing the
attractiveness of business opportunity. The usefulness of this tool is relying on the
business planning by incorporating the market forecasting and plan development in
order to assess the organization’s financial capability and identifies future opportunities.
As a result, the company can use the information to prepare and compete in the
exploiting future opportunities, and identify underserved client needs and company
resources. Furthermore, this tool can also analyse the competitive advantage and
identifies target markets leading to the improvement of business competitiveness.

To conduct the analysis, the first step is to determine the potential size of
demand in each market since market size plays an important role as the indication of
potential revenue. However, the potential demand must be compared against the
background of existing/potential competition in the market. If a market is relatively large
but there are existing competitors, it offers a new entrant to the market no substantial
opportunity in the short run. In other words, market opportunity depends not only on the
size of potential demand but also on how well that demand is already serviced by other
companies; foreign and local (Kuada, 2016).

Organisations that were not successful serve as a benchmark to assess efforts

that may be required to serve the potential consumers effectively. This assessment
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enables the company to determine profitability when entering the market as well as the
required resources for the development of the market (Kuada, 2016). The following three
key determinants of market opportunity are focal points of every market analyst (Kuada,
2016) which determines the primary outcome of a market opportunity analysis:

1. Size of market
2. Marketing program requirement to satisfy market wants.
3. Quality of competitors' marketing strategies.

For more detailed analysis of the three determinants of market opportunity, a
market analyst is required to conduct five separate analyses from which he can obtain
the information needed. These components are demand analysis, segmentation
analysis, industry analysis and lastly competitor analysis. The framework below consists
of seven initial investigative stages of idea creation as shown on Figure 7 (Rayport and

Jaworski, 2005).
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Figure 7: Framework for Market Opportunity (Rayport and Jaworski, 2005)

The starting point is to identify what are the customer needs. This is usually
implemented by an individual who has strong knowledge in value systems and has the
capabilities to reinvent or transform the system. This allows the business to determine

the opportunities in improving customer satisfaction or to create a new and distinct
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valued customer experience. The next step is to identify the specific customers a
business will target. This is to assess and priorities the customer in the initial stage whilst
understanding them as well.

This brings us to our next point; to access advantage relative to competition. In
this step, it shows that the structure of the industry, as well as its market, the key
competitors in the similar market, and the business’s competitive advantage compared
to its competitors. This paves the way for companies to start assessing its resources and
capabilities to deliver the offering. It is essential for the company to assess the specific
capabilities and activities it is able to offer in order to achieve competitive advantage.
This usually is implemented using either the business’s own resources or the potential
partners.

In conjunction to that, businesses should also assess the market willingness to
adopt the usage of a technology, as well as any other alternative technologies, of which
is forecasted before marketing the business’s products and services. This then leads us
to specifying the opportunities in concrete terms. This is done by recognising the
specific benefits of which the business would be able to offer in achieving competitive
advantage over its competitors in the market.

The last step to the analysis is to assess opportunity attractiveness. This means
that the business must identify the market's situation. This includes its competitiveness,

its financial situations and the technological advancements.

2.5.1 Advantage of marketing opportunity analysis
There are 3 main advantages when implementing the marketing opportunity

analysis. The first would be the ability to establish the company's identity and market
position. This includes its mission, objectives and its existing market position. This is
seen when analysing the business’s strengths, weaknesses, opportunities and
competition also known as the SWOT analysis. Generally, it is used to show how the firm
is assessed internally and externally. The analysis is useful in this sense as it highlights

the advantages and disadvantages that the business holds. The opportunities and
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threats analysis is done to identify the direct and indirect competitors' products,
services, marketing activities and brand positioning.

The second key advantage is the ability to identify the target markets. This is
achieved by dividing the prospective customer base into divisions. It enables the
business to distinguish the target market including the demographics and
psychographics. Demographics consist of common traits that a group of prospective
customers in a target market share. These traits consist of degree of income, formal
education ranking, location and marital status. Psychographics are typical lifestyle and
self-preferences such as maintaining high levels of physique, traveling to foreign
countries or achieving high socioeconomic status.

Lastly, the ability to determine position of the business’s product as well as
strategy. Besides the business’s rebranding or new product introduction, a market
analysis will usually include an investigation of how the target market perceives the
product being offered. The analysis distinguishes product features and benefits which
are then matched together with a need that is created within the mind of the targeted
customers. Businesses would then identify prospective package designs, strategy
distribution, marketing and media placement, slogans, product characteristics, pricing
model and customer expenditure patterns. Businesses may even carry out surveys to
estimate the potential interest in a product and conclude what the consumer
preferences are.

In summary, the key advantage of this analysis is the ability in assisting
businesses to minimize their prospective losses. If a company deliberately advertises a
new product into the market with no prior analysis, the product is likely to fail. This
analysis aims to disclose to businesses the necessary steps for a business to meet the
market's expectations and needs which results in higher profits. In other words, to
identify how the firm will be able to appeal to its customer’s needs. Carrying out a
market analysis would also enable businesses to identify the discontinuation of its

products.
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2.5.2. Disadvantage of marketing opportunity analysis

Unfortunately, there are drawbacks to implementing this procedure. Firstly,
marketing opportunity analysis is not a complete framework. It requires additional
analytic tools to be able to produce a complete analysis for companies to use as
reference. Secondly, the analysis requires large amount of information to analyse the
various factors. This would then lead to the next point of which it is time-consuming.
Large information requires large amount of time to produce best results and this is

necessary for companies striving for greater heights.

In summary, the market opportunity analysis is an ideal tool to guide firms in
determining the opportunities from a broad perspective down to a narrow perspective.
The origin framework can be used to cover the 5-key market analysis. However, the
current market trend is rapidly changing due to Information, Communication Technology
(ICT). This makes the origin framework to be obsolete. The adapted MOA framework is
considered to be the most effective framework as it includes further assessments on
environmental and future trend which are uncontrollable forces.

In this project however, the main task is to assess the effectiveness of integrating
TOD in underground transit stations' framework and development outside of Thailand.
The adapted marketing opportunity analysis would be the appropriate guideline for the

author to determine the differentiation of opportunities in each station.

2.6 Space Syntax

Space syntax encompasses a set of techniques and theories used to analyse
the architectural and urban space as well as foreseeing functional outcomes (Hillier,
2014). It was first developed by a group led by Bill Hillier to create an analysis that best
reflects human movement patterns based on an optimal urban representation i.e. the
relationship between human beings and their inhabited spaces.

There are two main functions of Space Syntax i.e. creating and developing a

theory as well as constructing a method to analyze layouts referring to the theory. The
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theory defines spatial configuration for certain dynamic related to society and build
structure which mainly concerned with city works and its influences. spatial instance as
an explanatory variable for certain dynamics contained in the relationship between
society and built structures. The research field of Space Syntax is mainly concerned with
questions related to how spatial configuration affects the way the city works and its
degree of influence on the city (Brasilia, 2015).

Underground spaces specifically, was related to Space Syntax during the 1980s
as it was used to discuss its design issues and problems (Carmody, Huet and Sterling,
1994). The spatial configuration of an underground space can also relate to crime as
crime incidences since metro stations is not only an organisational measure but also
situational measures (Lopez, 1996). Furthermore, by applying space syntax whilst taking
social and psychological aspects of people into consideration, researchers were able to
speculate and generalize the social rules which then produced shared design features
in underground spaces (Osman and Suliman, 1994). This shows the need of a
systematic design and quality assessment in order to produce a better quality
underground transit stations (Durmisevic and Sariyildiz, 2001).

Space Syntax method operates using three key elements; i.e. convex space,
isovist field and axial line as show in Figure 8. A convex space is defined as a void
space which can be joined without surpassing boundaries to all points in the void
space. A panoptical view is essential when defining a convex space to explain the
functions and human activities within a bounded area such as sitting and standing.
When analysing the set of spaces that exist, convex maps are then introduced (Hillier
and Hanson, 2005) to analyse the space between building neighbourhoods and public
space. In the urban analyses, the point depth and the all-lines analyses have replaced
the convex space analysis. This is due to how time-consuming it is to produce the
convex map. Further, there is none of software development has been introduced since
the 1990’s to create the convex space analysis. An isovist field is defined as the
panoptical view which a person has from any given point in an urban space. It is used to

create orientation or pathway in the urban fabric. Initially this was done manually,
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however, a software called Depth map can now be used to create isovist analyses. An
axial line represents the longest straight sight line and possible path a person can view
in an urban space or street. It represents the way consumers or passengers behave in
lines through an urban street and road network.

To summarise, these three basic spatial components are essential when defining
the movement of consumers or passengers in lines, their interaction when present in
convex spaces as well as the ability of having changeable panoptical views when

moving around in the built environment (VAN NES, 2011).

The axial sightline for movement
for persoen & and B The convex space for interaction The isavist field for orientation

Figure 8 Example of axial lines, convex space and isovist field (VAN NES, 2011).

2.7.1 Advantages of the Space Syntax

There are several advantages when adopting Space Syntax into the design of
buildings. Among them, the ease of conducting the analysis and its description. this
leads to the ability to compare buildings or structures though in a two-dimensional form,
together with their spatial qualities. Following the space syntax procedure, it gives users
the ease to analyse floor plans of buildings to reveal their underlying morphological
structure. Subsequently, important physical qualities that can dictate the functions of a
building in certain ways can be concluded. By analysing building plans in the form of
graphs, researchers are able to utilize the salient resources of graph theory and matrix

algebra needed to solve various problems with great flexibility. Last, but not least, space
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syntax provides promising modification and development effort that will improve and at

the same time strengthen the method's analytical and interpretation procedures.

2.7.2 Limitations of the Space Syntax
Though the method has been widely used, the validity of the technique still

remains doubtful as it has yet been completely investigated by architectural
researchers. Lawrence (1990) criticises the method by briefly explaining the inadequacy
of the technique as it was created to project society's norms. Similarly, Edmund Leach
(1978) argues that it is inadequate to generalise a consumer or passenger's view by
simply observing the patterns of a floor plan. However, it is possible to do so, Edmund
Leach (1978) mentions that it is not possible to group together a population's behaviour

in one generalised view.

2.7 Activity System

Activity System is a systematic approach to study the numerous types of human
reactions and actual changes. The classification system uses to identify its own
structure (Leontev 1981) when explaining the relationship between the thoughts of a
person together with its social conditions. Most of the important abstracts and models
related to activity system is originally derived from the work of Davydov (1982).

Activity system incorporates social, historical, and cultural properties together
with physical properties, whilst emphasising the fact that a person's consciousness is
active in our everyday lives. The objective is always constrained by an individual or even
a society who involves themselves in a particular activity, providing a purpose for the
activity, as well as provide the direction of the activity as shown in the figure below using
the dotted line found between the subject and the object. There shows that there was no
need for a moderator. The introduction of artefacts as a moderator in arbitrating the
contradiction was found to be a key contribution to the foundation of an activity system.

Moderator objects relate humans with objects as well as with other humans (Leontev,
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1991)." This generalised process is where the object is focused into an intuitive form (i.e.
mental models, theories, etc.) where its verbalized, concise and more importantly,
capable of further advancement that gradually exceeds the limitations set by an external
activity (Leontev, 1974, p. 18). This process is split into two; externalising process and
internalising process. Both processes demonstrate external activities executed by
people which is then assimilated into an objective result and product (Davydov,

Zinchenko and Talyzina, 1982)

Artefacts

Subject ..................................................... ObJect

v

Externalising process

Internalising process

{k

Figure 9. Activity mediated by artifacts (Bali, n.d.)

The three levels of activity model

Activities are planned and analyzed at distinct levels. Leontev (1974) obtained a
three-level system of activity as seen in figure 10. As seen in figure 10, a combined
action is influenced using a common motive. A motive exists when the common need
encounters an object believed to have the capability to satisfy the specific need.
Different activities are distinguished based on individual motives which are achieved by
actions that are related to several concrete goals. Engaging in an activity shows
voluntary movements that have short, concrete goals. When an action becomes more
proficient, the action will then convert into an operation. However, when the condition

changes, the operation may convert back to an action causing it to repeat (Kuutti, 1996).
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Activity > Motive
A A
A
Action < Goal
A
A \ 4
Operation |« Condition

Figure 10 : Three levels of an activity

The system believes that in terms of sociology, to a certain degree, takes only
individuals into account. Conference, socialization, norms, values, and culture are
activities that are used to explain why individuals group together is called a society
(Quortrup, 1996). This is under the condition that the individuals are co-operative and
social interaction among individuals takes place (Leonev, 1981). Leonev (1981)
identified the importance of social influences in an activity and Engestrom (1987)
envisioned the social conditions surrounding the community, social and cultural norms.
This leads to the classification of social labour in one integrated system together with

logical interrelation as seen in figure 3.

Productio

Exchanae

Figure 11: The struccture of human activity (Engestrém, 2015)
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Activities are always in the process of dealing with challenges which is an
important concept in a development process (Kuutti,1996). In figure 11, the rebuttal
between subject and object arbitrated by an instrument generates two new factors to
align with the introduction of community; the contradiction between subject and
community, and the contradiction between object and community. The same goes for
when instrument is introduced as the moderator of the contradiction between subject
and object. Engestrom (1987) first introduced "Norns, Rules" as the moderator of the
contradiction between subject and community. He then introduced division of labour as
the moderator of the contradiction between an object and the community.

With reference to figure 3, it is shown that the development of production,
exchange, distribution, and consumption activities are caused by four main
contradictions. Firstly, instrument is used as a tool to create production activity when
driving the contradiction between subject and object. Subject generates the object
corresponding to the given need. Exchange activity is resulted from the contradiction
between subject and community. The subject exchanges their services (exchange
value) in the community to obtain the result according to the rule set by the community
and social law as the second moderator. Distribution action is resulted from the
contradiction between object and community. The product distributed from social
recreation among peers in the community to the theories of division of labour moderator.

Finally, all social activities are met (the whole triangle) using a new type of
contradiction; i.e. the contradiction between production and consumption. This
contradiction contributes yet it may cause a repetition of an accumulating cycle between
consumption and production. However, by not using the paradox of production and
consumption, activity would have not existed between the median activities and its

adjacent activities (Engestrom, 2015)
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2.8 Interview and questionnaire

One of basic research method is interview and questionnaire. This method has
been used to obtain and explore constructive criticism. Alshengetti (2014) mentioned
that interviewers are able to press for complete, clear answers when probing into any
emerging topics. Hence, interviews are more preferred as it provides a scope of
understanding and a more naturalistic data collection tool (Alshengeeti, 2014).

Nowadays, there are many new channels to interviews, such as telephone
interviewing, e-mail and chat boxes. These methods have become more and more
common as new communication forms. However, other interview methods can be
introduced and used in qualitative research (Opdenakker, 2006). All of these are
developed from the general method, which is face- to-face interview. This method has
been dominant technique of qualitative research. A conversation with interviewee is
aimed to gather descriptions with respect to interpretation of the meanings of the
‘describes phenomena’ (Kvale, 1996).

Schostak (2006) define interview as more explanation in conversation from
interviewee can have in-depth information about a certain topic or subject. However,
meaning of interview can be in various ways. The most common interview is one-on-one
interviews, but another popular is focus groups interview (Marshall and Rossman, 2006).

The main difference between interview and questionnaires is answer of an
interviewee. In questionnaires, answer is limited by predetermine questions. On the
other hand, answer of interview is accurate and not limited by question, since the
interviewer is present with the subject, there is an opportunity to collect nonverbal data
as well and to clarify the meaning of questions if the subjects do not understand (Wood
and Kerr, 2011)

However, the interview or questionnaire method is needed for the subject’s self-
report in operation. Then, interviewees have to give a valid response to believe. If they
are not to do so, this method is not appropriate. Additionally, questionnaires can be
used to provide evaluation of various concepts and variety information to transportation

research. Hence, transportation practitioners frequently ask questions as part of the



assessment and evaluation. When this method is involved or developed to be tool of
study, the first consideration must be the content of the question and then structure in
the format. There are two basic categories of content of question, which are factual
(fact) and nonfactual (perception/feeling).

Factual questions aim to get fact from information about themselves
(interviewees) or about thing they know. Nonfactual questions are relied on perception
of interviewees’ experiences or interviewee’s feeling. This kind of question may or may
not accurately reflect the facts.

In summary, the interview and questionnaire are selected by aim of answer. In
this paper, author applied this method to gather information from passengers of study

station, in depth information from station expert and the experience of station
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development. The interview and both factual and nonfactual question would be involved

to let interviewee fully express and clear answer.
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Chapter 3: Research Modelling

3.1 Introduction

This section aims to describe and illustrate the research modelling used to
achieve the objective of this dissertation. The research modelling is divided into 3 tasks:
Task 1, Task 2 and Task 3. These stages are illustrated in Figure 12, Figure 13 and
Figure 14.

The objective of Stage 1 is to identify the most appropriate plan for the
development of underground mass rapid transport (UMRT) stations in Bangkok in 2022.
This involves gathering information on UMRT stations and identifying factors that
contribute to the success and/or failure of these stations to gain an understanding of the
requirements of developing UMRT stations. This was done through a case study
analysis of the Osaka UMRT station. From there, value chain analysis of UMRT stations
was performed to illustrate the value curation of each activity. Furthermore, Bangkok
UMRT details were gathered so that the plan would be appropriate for already existing

UMRT stations in Bangkok, such as the Thailand Cultural centre MRT station.
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Flow chart of Research modelling

This flow chart to clarify goal and objective:

To identify the most appropriate plan for Thailand underground station

i Provided data and information from MRT

v

| Study station’s information gathering |
[

‘ Delineation of study station | Interview 1

I

v

y

Porter’s value chain of study station ‘ ‘ Interview2 ‘

SWOT analysis

y

‘ Marketing Opportunity i

v

Isovist.Field Axial Line

N Task 2: Space syntax

| Use floor plan to conduct axial, visibility and jsovist.field |

i

‘ Evaluate the outcome of the analyses and identify the weak ‘—

Figure 12: Flowchart of research modelling (Part 1 of 3)
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Map the underground urban space and make distinction between areas

J

Surrounding

v

v

Study the surroundings above station within 500 m. from each wing

Group the surrounded

| Office ‘

‘ Shopping/ Entertainments ‘

‘ Residence ‘

‘ Others ‘

Passenger

Reconfigure the floor plan configure the floor plan to improve the weak areas

y

Integrated function between
above and underground area

Cross-Disciplinary Activity

Diversification of functions
within: Commercial, Eco-

friendly, Recreational

J

Drawing Plan

J

J

Plan with space syntax only

Plan with TOD and space

Present to director and MRT team

l

Master plan

y

Figure 13: Flowchart of research modelling (Part 2 of 3)
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R

Evaluate the master plan base on a comparison of the original and improved floor plan

Non-utilized area Company’s income from rental space

!

Recommendation for future development

Figure 14: Flowchart of research modelling (Part 3 of 3)

3.2 Task 1

3.2.1 Objective
For this task, it is aimed to gather information both internal and external

company. This information would be used to analyse, which focus on study station:

Porter value’s chain, SWOT and marketing opportunity.

3.2.2 Input Information
Annual report of year 2011-2016 were given by MRT Staff. To gathering more

information about study station, Questions for interview were prepared for passengers

and MRT staffs.

3.2.3 Information gathering and understanding of study station

This section illustrates the information that was collected to understand the
necessary requirements to develop an appropriate plan for underground transit station.
The information collected was provided by MRTA. The author also did interview to get
more information. Lastly, information was also obtained through online resources such

as published journal, articles, online text and news.
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3.2.4 Bangkok MRT information gathering

This section illustrates the information gathering process of Bangkok MRT
stations, in particular the Thailand Cultural Centre MRT station. The Thailand Cultural
Centre MRT station was chosen for the following reasons:

1. lIts close proximity to landmarks such as the Thailand Cultural Centre and nearby
shopping complexes.

2. lts close proximity to the central business district (CBD) such as the Stock
Exchange of Thailand.

3. The proposed opening of the MRT Orange line on its platform in addition to the
already existing MRT Blue line.

The historical passenger data was found using given data form MRT on
Appendix 2. The average number of passengers at the Thailand Cultural Centre station
from years 2011-2016 is shown in Appendix 3. The annual growth percentage rate of
passengers was calculated using the formula given in following equations. Number of
passenger was assumed to be double in 2022:

1% step: working out the growth between 2 numbers that want to be compared

Equation 1: Growth difference

Growth dif ferent number
= New Number - Original number

2" step: divide the growth different number by the original number and multiply

the answer by 100
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Equation 2: Growth percentage

growth dif ference number
growth percentage = — X 100
original number

Noted that if the answer is positive then the percentage is grow up. On the other

hand, if the answer is negative then the growth rate is decrease.

3.2.4.1 Interview 1

To understand need of passenger and opinions about study station from real
used station passenger. The author created question by based on past present and
future. 15 random passengers were interviewed as shown on Appendix 4. The results

are shown on Appendix 4.

3.2.5 The Porter’s value chain
This section illustrates the value curation of each individual activity in reference

to the UMRT business model. As specified in earlier sections, the 5 primary activities
which make up the value chain are inbound logistic, operation, outbound logistic,
marketing & sales and services. The components of each activity are identified through
the information gathering in section the identification and analysis of each individual
activity allows the author to develop a greater understanding of the UMRT business
model and develop a strategy based on the model to optimize business efficiency and

thus maximise profit margins.

3.2.6 Interview 2

In this session, the author did interview to MRT station’s staff to gather
information for next session, which is SWOT analysis. It does need internal information
from the company to analyse SWOT of this station according to definition of SWOT
analysis on literature review section 2.4. The author chose to interview MRT staff of

development sector to get in depth Information. The result is shown on Appendix 4.
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3.2.7 SWOT analysis
With the use of result from MRT staff, the author analysed and integrated it with

gathered information. The aim is to solid and finalize SWOT analysis of SWOT analysis,

which consist of 4 factors; strength, weakness, opportunity and threat.

3.2.8 Marketing opportunity analysis
According to definition of marketing opportunity on literature review on section

2.5. The author analysed opportunity in market from all previous information and analysis

to filter information and support the developing plan.

3.2.9 Output Information
From this task, output information would be used in task 3 to reconfigure floor

plan and set strategy.

3.3 Task 2

3.3.1 Objective

For this task, floor plan of station and on site were analysed to find weakness of

the station.

3.3.2 Input information

Floor plan was given by MRT. Moreover, on site survey also needs to do.

3.3.3 Space syntax

In this section, space syntax was used to analyse and explain space of Thailand
cultural centre underground transit station, and then identified the weak area.
Subsequently, Space syntax would be combined with TOD, gathered information and
architectural skill to create the plan, because only looking at the layout plan of
settlement patterns, can infer anything at all about the society, environment, passenger

and marketing that make use of the resultant settlement according as show in literature



41

review section. Therefore, this paper goes a further step beyond the criticism of the
other criticism for underground station planning.

1. Convex Space

2. lIsovist Field

3.3.4 Output Information

From this task, outcome of in section 3.3.3 analysis including station’s weakness

were prepared for task 3.

3.4 Task 3

3.4.1 Objective

This task aims to create new 2 different plans to make distinction and get the

best one to be masterplan.

3.4.2 Input Information

Output information from task 1 and 2 would be used in this task to create plans.
However, surrounding area within 500 m was studied more to group customer needs

and types.

3.4.3 Evaluation of surrounding area
This section, the author collected around study station to create the layout plans:

1. To survey and study the surrounding area on ground within 500 meters

radius from each wing (north and south). 500 meters distance is TOD

standard requirement as show on Table 2. The author did survey by on site

survey and online map.
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Table 2: Walk distance to Transit of TOD (ITDP, 2017)

Walk Distance to Transit Points
Maximum walk distance is less than 1 kilometre to a high-capacity TOD Standard
transit station, or less than 500 meters to a direct service station requirement
Does not
Maximum walk distance is more than 1 kilometre to a high-capacity meet TOD
transit station, or more than 500 meters to a direct service station Standard
requirement

2. To group the surrounded places around each wing within 500 meters radius.

These were categorized into 4 groups:

1.1.0Office Building

1.2.Shopping and Entertainments

1.3.Residence

1.4.0ther

From last 2 processes, they were used to analyse passenger segment and

behaviour.

3.4.4 Reconfigure the floor plan configure the floor plan to improve the weak areas

1.

Cross-Disciplinary
Activity System
Integrated function between above and underground area

Diversification of functions within: Commercial, Eco-friendly, Recreational
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The division of labour, by activity system theory, incorporated with the station
context, the minor passengers are retail workers and SMEs. These groups of people
have high possibility to occupy functions that are given. The instalment function shall be
concerned for them at the most degree. Since the individual’'s power of purchasing is
lower than the middle-upper class, functions suggested to improve their well-being are
community centre, etc.

Regarding to the diversify of function which is one of major concerns, thus, the
author avoids to install the completely same function as North wing. With this reason, we
considered at the minor target passenger, the tourists, then put the hostel in this area to

serve them.

ACTIVITY SYSTEMS

Activity Agents Activity Systems

Household-sustaining activities

Individuals and households Socialization activities

Vv

Social interaction activities

Recreational activities

Figure 15: Activity Agents and Activity Systems

3.4.5 Creating layout plan

To find the most appropriate plan for the underground station, the authors
created 2 plans to compare later. The first one is layout plan with space syntax only. The
second plan is with TOD and space syntax. Both layout plans would show different

walkways and structure, which mean it affects to ridership in 2022.
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3.4.6 Getting master plan
After got 2 different layout plans, the author had meeting with director of area

development and acting director of business development and area management and
MRT team to propose and discuss about layout plans. The purpose of meeting is to get

the master plan, feedback and suggestion for improve master plan in the future.

3.4.7 Output Information

From this task, Master plan would be selected from 2 different plans after

meeting with MRT.

3.5 Task 4
3.5.1 Objective
This task aims to analysis Master plan by making comparison with current plan;

non-utilized area and income.

3.5.2 Input information

Master plan from task 3 would be analysed in this task.

3.5.3 Evaluation the master plan base on
At this point, the master plan was evaluated base on a comparison of the

original plan, which are:

1. Non-utilized area

2. Company’s income from rental space.

3.5.4 Output information

Master plan would be evaluated recommendation for development in the future,

and then sent to MRT to get comment for this master plan.
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Chapter 4: Results and analysis

4.1 Task 1

4.1.1 Information Gathering and Understanding the Study Station
Before discussing the results of this thesis, it is essential to understand a general

overview of the place of interest. The study station is MRT station number 12 of the blue
line. It was formerly known as the Thiam Ruam Mit station but is now renamed the
Cultural Centre Station for its close proximity to the Thailand Cultural Centre. The station
is situated in the Huai Khwang District in the East side of Bangkok, stretching 350

meters under the Ratchadapisek Road from the Thailand Cultural Canter to Esplanade

Shopping Centre as seen in Figure 16.

o . & iz ¢ g
e e Sonokiro R - The Emerald @) | g I & y
% Na 7. AY <

. 5 ) Kantana

o Muang Thong Mansion
LB INBs LunTu Stuc
fi 4
( © Forim Tower
e, lm, Kuang Seafood
B D

VIELALHT 2

(o] a‘w'\imm{iﬁ NS

|
/
/ Supalai City Resort °

The Street Ratchada O /

/
Pra ""f.,/,{/ N @Tlam Ruam Mid Junction GSlam Niramit Theatre
Alley Q Vi sunuiisila
m Zabb One
/W sy i S (]
Thailand Cultural ‘"Lm');/
S5 :
Ratchada Night cmy a /@ il (=) oo
Train Market / silszinal: R IRUE T, =
z 4 ol A thanon Wajiha -
§ £ g E Valthana T
4 S Thailand Oulturay 8 @ M-culure Thailand :
2 3 MRT Station =
<X 74 ‘ el
@ sitara Place fim131 thag / g
= <
oB B.Garden Resort o'Lfn}"rr @find g
Z & g g
anamanyive o /a1 = < g
i o =
@ JokerBarberShop "' /47 el 2
N
g

] [ AT
Figure 16: Maps showing Huai Kwang District and Thailand cultural centre

underground station (Maps of Huai Kwang District, 2017)

The study station consists of 3 floors, B1, B2 and B3 where floor B1 consists of

stores, ticket vending machines and information booths and B2 and B3 are the platform
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area as shown in Figure 17. The station and the various levels are accessible via a

staircase, escalator or lift. For the purpose of this study, the floor of interest is only B1.

There is a total of four exits from the station where exits number 1 and 4 is
situated in the North end of the underground, leading commuters out toward the
Thailand Culture Centre. On the other hand, an exit 2 and 3 leads them towards
Esplanade Shopping Centre. This is the current arrangement of exits, which is different
from Figure 18 where this is the old arrangement if exits. In the old arrangement, exit 1
and 4 was the South exit 2 and 3 was the North. To eliminate confusion the left side of
Figure 18 will be referred as the South end and the right side will be referred as the
North end from here after.

Figure 2 shows the plan view general assembly drawing of the study station. The
area highlighted in green is currently rented space, the blue line indicates the path
commuters would use to navigate around the station and the white area is mostly
unused space. The drawing is divided into 33 sections as seen in the figure above,
which will be used as a tool for referencing.

In the North end of the station, there are a wide selection of stores ranging from
fast food restaurants, barbers, convenient stores and mobile phone stores. Other
amenities that are available to the public are ATMS from a variety of banks, train ticket
machines and the information booth. However, there are not as many stores available in
the North end of the station. The North and South end of the station is separated by

empty space as seen in the centre of Figure 2, spanning from section 11 to 22.
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4.1.2 MRT station information gathering

This study requires a significant amount of primary information gathering,
because a re-allocation of the station space is required in the end. However, secondary
sources are also needed to support and justify design choices.

The information gathering process begins with acquiring basic information from
the MRT. ltems such as the general assembly drawings and annual ridership traffic and
revenue reports of the study station. They will be to support studies of the current station
layout and as a basis for presenting the improved design. Several site visits were done
to observe and experience the station and its surroundings. While on-site, pictures of the
station are taken as reference for the design process and for the thesis. Interviews were
conducted with random commuters on the station to get a general notion of their opinion
on the current arrangement of the study station and their thoughts on changes that can
be done to improve their experiences. MRT staff members were also interviewed.

Secondary sources of information are mainly used to justify the improved
arrangement of the study station. The information is gathered from academic papers,
books and the official MRT website.

The rationale behind the decision to use Cultural Centre Station as the study
station are that the station is in the proximity of a dense population of commuters that
are regular users of the MRT underground system and also have large number of
potential users in the area. The station lies in one of the central business districts of
Bangkok where, within walking distance of the station, there are shopping malls, office
buildings, land marks and high-rise residential properties. The advantage of this choice
of station is the amount of data that can be collected to compare the current against the
improved arrangements and also any changes done to the station has potential create a
significant impact to the value that MRT provide to their customers and the increased

user satisfaction of experiencing underground service.
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4.1.3 Interview with ridership

The result of this interview has shown on Appendix 4. There were randomly 15
passengers to interview about facilities in underground stations. For the first question, it
is about facilities would make day easier. Top answers are convenient store, coffee
shop, toilet and WI-FI.

Second question, it is about facilities that would make day happier. Top facility is
WI-FI. However, there are a lot of more suggestions to create utilize for the space in MRT
such as; toilet, some music in station, tourist suggestion, information signage, resting

area.

4.1.4 Interview with MRT staff
Kindly refer to Appendix (iv). These results will be used in tackling the SWOT

analysis. Mr. Anawin Juntaruthai is a senior staff of the MRTA company under the Area
Development department. He was chosen to be interviewed because of his knowledge
and expertise in the field when building the Thai Cultural Centre Underground Station
that has recently been in operation. An interview was held with a staff of MRTA from the
area development department to gain insights of the company’s business model and
their product information. This provides clarity on the strategy of the company’s direction
as well as the strengths and weaknesses of the company’s product, in this case the Thai
Cultural Centre Underground Station. By using these information, suggested
improvements and initiatives can be produced for further refinement of the product or

when creating a new product.
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To align the understanding the reasons why the MRT are operating their service
in the current, the Porter’s Value Chain, shown in Figure 6 in section 2.3, is used to
illustrate this.

Porter's Value Chain was created to represent a firm’s collection of activities that
are performed to design, produce, market, deliver and support its product. Porter
explains that value is the amount buyers are willing to pay for what a firm provides them.
He continues to categorise value into two major parts, primary and support activities.
Referring to MRT’s Value Chain diagram in
Figure 19, the primary activities of the underground transit service provider are listed
along the bottom of the diagram and the support activities are above the primary.
Primary activities are related to physical creation of the product and its sales and
transfer to the buyers, continuing to the after-sale services. Support activities, as the its
label depicts, supports the primary to create added value to the chain (Porter, 2008).
The methodology has been explained in greater detail in chapter 3.

In the current state, the MRT is focused mainly on their primary activities which
are increasing ridership, which is aligned with the primary activates as presented on the
Porter's Value Chain diagram. This is shown in their annual reports and on MRTA
website, whereby in the reports, an extensive amount of effort was invested in
presenting ridership data. Some examples of the information on the report are average
daily ridership in each quarter, ridership density during specific times of the day,
ridership payment channels, incident reports and maintenance reports. As for the MRTA
website, there are various documents that provide insight of the project, the goals and
milestones the company has set and also plans for expansion.

According to Table 3, this table used data from Appendix 2. It shows the
average daily passengers from the year 2011 to 2016 over the entire blue line. Itis
reported that in 2016 there were around 270,000 riders on average in each day. From
the information on the table below, looking back on previous years and averaging the
given percentage change from the previous year, the yearly average growth of ridership

is approximately 7.5%.
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Table 3: the average daily passengers from the year 2011 to 2016 over the entire blue

line

Year

2011 2012 2013 2014 2015 2016

Monday-Friday 220,552 252,826 | 272,009 | 291,092 [ 299,811 316,511

Saturday Sunday and
official holiday

129,416 155,819 | 166,704 | 177,890 | 182,638 188,936

Average

189,506 220,225 | 236,811 | 253,255 | 260,325 273,637

Percentage Change

from last year

6.53 16.21 7.53 6.94 2.79 5.11
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Figure 20: the data set of average daily passengers from the year 2011 to 2016 over

the entire blue line

Having thorough review of the MRT reports, it was found that there were

insignificant mentions of supporting activities. Some examples are reports of ridership

satisfaction, advertisement space reports, rental space report, and marketing reports.

There are no statements from the company that say they do not pay attention to these

activities, the reports imply it. The supporting activities of the MRT are mainly activities

that add value to the core service. By providing amenities such as restaurants, coffee

shops, internet access and toilets, it generally improves user experience.

Currently, the MRT is focused mainly on the primary activities, which are

providing a mass rapid transit system for Thai people. The value chain of which includes
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train scheduling, maintenance plans and operations management. However, their focus
on the supporting activities are somewhat lacking. An observation of the study station
shows that overall user experience could be improved by making the space more
intuitive, increasing the convenience of the station and create a communal environment

so that people would enjoy being in the station.

4.1.6 SWOT analysis
To visualise the strengths and weakness of the current station of the study

station, the SWOT analysis is used as shown in Table 4. Beginning with pointing out the
strengths, the station has great advantages from being located in a CBD (central
business district) where a majority of the population in the area are office employees. It
is necessary for them to commute to and back from the office on daily basis and in most
cases, they would have to travel during rush hour where road traffic is horrendous. The
MRT solves most of these issues with scheduled commute times so that the office
workers can arrive to work ontime and on a budget despite the time of the day.
Considering that there is no other direct competitor, the service has the potential to fully
capitalise in this market group. This is already apparent, seeing from the performance
report that there is a consistent increase of ridership every year since 2011. Another
opportunity for the study station is to attract businesses that can increase the
convenience and comfort of the station. Some examples can be convenient stores,
electronics stores, banks, restaurants and cafes. Where the MRT can rent out space as
an additional revenue stream and by managing the space can add value to their
service.

As for the weaknesses in the study station, there is still a massive room for
improving user experience of the station. There is no proper management of the space
rented out to other businesses, a lack of information announcement, not enough and
unintuitive signage, and a lack of amenities to make a commute more convenient. It is
essential that the station find synergy between users and outside businesses because it
will propagate to an increase of attractiveness in entering the station — more ridership

will mean shops and stores make more money and more stores will more convenience
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for users. None the less, the MRT will have to build and maintain a suitable environment

for this synergy to happen. The station has to be appealing — people need to want to

come into the station. Today, there are only a hand full of stores that are arrange without

any congruence. Restaurants are not grouped together and placed an area where there

are no tables and chairs instead a barber shop and a convenient store is placed in the

area. This does not create convenience in any sense of the matter.

Table 4: SWOT analysis of MRT station Thailand cultural centre

Strengths

Located at the new CBD area

Has its own parking lot located in the
building of the station?

Interchange station between two of
MRT's rail transit lines, namely the blue
line (current) and orange line
Passengers located around the new
CBD building generally have better
purchasing power

According to Appendix 3, the total
number of passengers riding the rail
transit stations increase every year.

Weakness

Lack of space management

Lack of information announcement

No proper signage or directions to guide
passengers

Lack of strategic analysis. Not much data
collection was made

Lacking facilities such as Wi-Fi

Opportunity

No stations have been developed to
build a new community formed by
mixed-used spaces

New business partnerships can be
created

add more function to station

Threats

Uncertainty of political situation in
Thailand may cause the cessation of its
policy

Current layout of station is not good
no zoning layout

no connected walkway to building/
mall/convenience store
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4.1.7 Marketing Opportunity
After having described the values that MRT provide to their customers and

having done the SWOT analysis, it is clear that there is a significant gap that the
underground transit service provider can fill. The next order of matter is to conduct a
marketing opportunity analysis to find out its potential revenue.

The first procedure of the Marketing Opportunity Analysis is determining the
market size of the study station. The station’s main target group are office workers
residing in condominiums and apartments within a 500-meter radius that are required to
travel to and from their work place. These are the highest potential users, especially
during rush hour where gauging commuting time via road use is practically impossible.
Office works need to arrive at work on time while the costs of travelling should be
relatively low. Having mentioned this, to estimate the number of potential ridership, one
must first determine the total population in the area of interest and categorise the
population into various groups of interest. With this information, the potential revenue
can be determined by projecting historical data. Also, if the MRT station can improve
space management, there can be opportunity in attracting businesses that are
interested in capitalising the MRT’s ridership traffic.

After determining the market size, the next step is to compare existing
competitor's approach to attracting the same market group. If the entire ecosystem of
mass transport is considered, the BTS sky train mass transit would be considered the
major competitor. However, in the onset of this thesis, only the study station is
considered. Therefore, the closest competitors would be the bus system and the taxi
services. The bus systems provide a low-cost solution for low-budget commuters,
nonetheless the service does not provide a mass transit solution for the population who
are dictated by a work schedule. Other points worth mentioning are MRT provides a
more comfortable commuting experience that of the bus system with well-ventilated and
air-conditioned platforms and trains. On the other hand, taxi services provide more
privacy and flexibility. One can choose to travel to any destination at any time while with
the MRT a customer is limited to where the train line leads and must travel according to

the train schedule. However, during rush hour travelling by road is not an option
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because commuting time is unpredictable and taxi fares increase while travel in the
MRT is relatively on-schedule throughout the day and the fares can easily be budgeted.
The final competitor worth mentioning is the motorbike taxi whom provides a transport
service that is highly flexible and arrival time is fairly predictable throughout the day
when compared other means of transportation. The limitations of the motorbike taxi are
the distance it can cover and the debatable safety standards of the service. One can
easily pick out the MRT’s advantages over alternative modes of transportation.

The opportunities for MRT to grow its ridership population and traffic flow into the
station is to target the population that reside nearby the study station. In a 500-meter
radius of the study station there are various office buildings, shopping malls and
accommodations in the form of condominium and apartments, which will be discussed
in detail in a later section of this thesis. The attractiveness of this group of interest is that
they have the potential to become regular users because of the convenience and
comfort the MRT provides relative to other modes of transportation. Not only will this
population be train users but also businesses seeking profit from this group of interest.
Businesses could be ones that cater to the commuters needs such as fast food, coffee,
photo copying services, laundry services, it could be a space to exhibit exciting
technological innovations, a space for artists and musicians to express their creativity
and could be used as advertising space. Referring back to the SWOT analysis,
execution of this kind of market opportunity some weaknesses must be improved upon.
The attractiveness of getting business to acquire MRT station is that these businesses
are the ones that will provide increased convenience to the MRT riders. Increasing
ridership satisfaction and improve the loyalty of regular customers. Also, it will show
potential customers the relative convenience of using the MRT compared to other

modes of transportation.
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To improve the effectiveness of space usage in the underground station the

space syntax analysis is used to better understand human movement in it. The theory

was originally created to find the correlation between urban configuration and human

movements in a city setting, however a majority of the ideology is applicable in a smaller

urban space such as an MRT station with a similar type of ecosystem but on a much

smaller scale. Imagine that the MRT station is a small city, the businesses, service

providers and regular ridership are the locals and other underground users are tourists.

Similarities between a city setting and a MRT station is visible.

Table 5: List of shops and stores in the Culture Centre Station

Unit No. Function Type Area (m?)
1-2 The White Box Underground Barber/Salon 59.0
3-5 Lemon Telecom IT Gadgets 130.0
6-9 Lawson 108 Convenient store 84.0
13-14 Oshaya Food & beverages 13.0
15 Ramen Boy Food & beverages 25.0
16 Easy Cut Barber/Salon 27.0
17A ATWby_Nok Apparel 21.0
17B The Waffle Food & beverages 12.0
18-19ABC Rocket X Food & beverages 55.0
Event Café Amazon Food & beverages 68.0
Total | 494.0

From the station floor plan shown in Figure 2 in section 1.2, there is

approximately 7,500 square meters of usable space on floor B1 of the study station

where the rented store space accumulates to around 500 square meters. This translates

to 7% of space in the station that generates monthly revenue. Other current uses of this

space are for information booths, electrical rooms, control rooms and ticket machines,
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where the larger rooms such as the electrical room and control has been omitted from
the calculation of the usable space and assume that the size the booth and ticket
machines are negligible.

There is approximately 3,500 square meters of space in the middle of the station
where in Figure 2 in section 1.2is highlighted in yellow. This space is empty space
located after a rider enter the turnstiles. If allocated properly, this area can generate
revenue and add greater value to the station.

The space syntax operates under three key elements which are convex space,
isovist field and axial line — which have been described in the literature review or can be
visualized by Figure 8 in section 2.6.

Applying this analysis to the study station, one can better understand the
weaknesses in the current method of space utilization and explore ways to improve

upon this.

~ A

Figure 21: Picture showing the first view commuters will see entering from exit 4.
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Upon entering, there is a very narrow axial sightline forcing people to move
further into the station. There are not many distractions to attract the eye at this stage so
the people would automatically feel they would have to move in further. The convex
space for interaction is minimal as well, there is artwork toward the left side of the image
and a bright neon sign behind the directions sign. The issue arises when looking at the
isovist field. One cannot see anything within the station and will not know at all what is
around the corner. In this context, a narrow axial sightline force people to move forward
yet there is no attractive convex space to attract people inward, while there is suspense
of not knowing what to expect around the corner. The way this first impression of the
station is somewhat controversial in the sense that the decorations attempt to create a

pleasant experience, yet the station layout creates a degree of suspense.

Figure 22: Picture showing the corridors after turning from the corner from Figure

21(above)

4.3 Task 3: Mapping Underground Urban Space and Making Distinction Between Areas

Now that a general understanding of the stations topography and current
situations has been establish, an improvement plan can be built. The governing
ideology behind the redesign of the station floor plans is the transient oriented
development (TOD). As previously explained, it is a model used in sustainable urban
planning for communities with compact neighbourhoods that have high population

density, diverse land uses and abundant public spaces. The study station fits the profile
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for this model. Another theory that is used to explain choices is space syntax, which aids

in the explanation the significance of space in the station.

4.3.1 Evaluation of surrounding area

Keywords:

1. Context

2. Passenger

3. Activity system

4. Functions to serve them

The station is surrounded high density buildings. The major building that create
people’s need in transportation are Thai Cultural Centre, Esplanade, AIA Capital Centre,

SEC, True Tower, and condominiums.



Table 6. List of surrounding buildings

Buildings Building Types Exit
Thai Cultural Centre Public theatre 1
Esplanade Shopping mall 4
AlA Capital Centre Office Building 3
SEC Office Building 3
True Tower Office Building 2
vy Ampio Condominium 2
Art in Paradise Tourist attraction | 4
Noble Revolve Ratchada Condominium 2
Station Parking Lot Car park building | 2
China Embassy Office Building 3
Ratchada Night Train Market | Marketplace 4
RS Tower Office Building 4
K-market Marketplace 4

62
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Table 7: List showing connectivity of the context to the station

Entrance | Building Types Passenger Types

1 Public theatre: 1 | tourist

2 Condominium: 2 | residence

3 Office Building: 3 | officers, businessmen
4 Shopping mall: 1 | shoppers

Marketplace: 2

The contexts of this station are residence, businesses, retail merchandising,
entertainments. The linkage of the context and the station facilitate people to arrive at
those buildings. In other words, the contexts determine types of passengers who use
the station at each wing, North and South. North wing, with entrance 1 and 4, connects
public theatre, shopping malls, and marketplaces. South wing, with entrance 2 and 3,
connects condominiums and office buildings.

Passengers have several motives to utilise these buildings every day. Those
motives are identified from the building types. North wing facilitates officers,
businessmen, and residences. On the other hand, South wing facilitates tourists and
shoppers. Passengers with motives have specific activities that they would achieve.

Functions are input according to each motive.



Table 8: Passengers and their motives, divisions of labour.

Passenger Types

Motives

Officers

To update new information, to recreate themselves from work

Businessmen

To deal new businesses

Residences To create peace of mind, to spend time with family
Tourists To entertain themselves, to learn culture
Shoppers To purchase goods for their needs
Table 9: Functions to serve each motive

Motives Functions

To update new information Innovative space

To recreate themselves from work

To deal new businesses Meeting point

To create peace of mind

To spend time with family Meeting point

To entertain themselves Rental store

To learn culture Rental store

To purchase goods for their needs Rental store: eating; grocery shop

64
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To help illustrate this, Figure 23 and Figure 24 is a visual representation of where
the context is situated relative to the station exits. The green circle shows a 500-meter
radius where the centre is located at the exits of each wing. The rationale for choosing
this 500-meter radius is according to TOD’s definition of walking distance as shown in

Table 10.

Table 10: Walk distance to Transit (ITDP, 2017)

Walk Distance to Transit Points

Maximum walk distance is less than 1 kilometer to a high-
TOD Standard
capacity transit station, or less than 500 meters to a direct
requirement
service station

Maximum walk distance is more than 1 kilometer to a high- Does not meet
capacity transit station, or more than 500 meters to a direct TOD Standard

service station requirement
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Figure 24 Area around south entrances in 500 meters radius (Google Maps, 201 7)
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4.3.2 Mapping the new floor plan

In order to create impact across the entire passenger segment, a cross-
disciplinary approach is required. Planning a new layout for the study station requires
expertise in business management, architecture, and psychology. The business aspect
of the plan is to study the revenue and value gain. It is vital that the changes done to the
station will results in the sustainability of the business. The architecture of the
improvement must comply with the existing space and improve users’ and space
renters’ experience within the station. Finally, the psychology aspect also appeals to the
user experience.

The integration between above and underground areas is also another
challenge that required a cross-disciplinary solution. This important because itis a
method to increase ridership and this is the primary activity and objective of the service.
Currently there are four exits that serves as a physical pathway for commuters to access
the station. In an ideal case, building more physical passages to link to buildings that
are in close proximity to the station. However, such plan would require a massive
budget, years of work and an engineering master mind to deliver. Other means of
integration is with marketing and branding campaigns. The majority of the population
reside above ground, it is a matter of sending a message that will attract them to decide
to come down to experience the underground system. Branding is also an important tool
because it associates MRT’s identity to a particular experience or feeling. Done right,
just the MRT name itself can aid in the integration. Never the less, whatever the
message sent to the public, the MRT has be able to deliver.

The activity system is concept that is relatively difficult to apply in this situation,
however all commuters have a common goal in using the MRT system. This theory can
be used to understand the values of riders and group them into more manageable sub-
groups. With this a plan can be made to draw on the major groups instead of attempting
to appealing to all individuals. The first group to appeal to is the regular ridership. They
are the ones who will use the underground despite other services are available. Itis a
matter of finding conveniences that will make them rely more on the MRT. Conveniences

such as cafes, laundromats and restaurants that will streamline their pre-commute tasks
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in making coffee, cooking, and cleaning in the mornings and increase the time they
have to rest upon returning. As for the riders who sometimes use the station, there
should be a means of engaging them and attracting into the station. Finally, for non-
users, there must a reason for them to want to enter the station, whether for work, play or
necessity.

Having pointed out the requirements, the final goal of this redesign is to diversify
function so that the study station acts as a small community where one can live, work
and play. Once this is realised, a certain level of dependence on the station is created. If
one is hungry one has food to eat, if one wants to work one has a table, coffee and
internet connectivity and if one wants to rest one has a place escape from the heat of
the Thai climate. It is a matter of acquiring public dependence, not only on the transit

system, but the conveniences and necessities that come with it.
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Figure 25: Drawing of Plan 1
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Table 11: List of function for improved design of plan 1

70

Zone Function Code | Dimension Area (m?)
(m)

South Innovation space R-01 | 8.0 X 38.0 296.0

Wing Rented space: restaurant, grocery R-02 | 15.0 X 10.0 150.0
shop R-03 | 15.0 X 15.0 225.0
Rented space: coffee shop R-04 | - 120.0
Interactive meeting point R-05 | 15.0 X 15.0 225.0
Kiosk

North Tourist shop; souvenir R-06 | - 61.5

Wing Convenient store R-07 | - 47.5
Locker/luggage storage R-08 | 3.4 X25.0 85.0

Central | Rental space for government office R-09 | 40.0 X 11.25 450.0
Banking services R-10 | 40.0 X 11.25 450.0

Total 2,110.0
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Table 12: List of function for improved design of plan 2
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Zone Function Code | Dimension Area
(m) (m2)
South Innovation space R-01 | 8.0 X38.0 296.0
Wing Rented space: restaurant, grocery R-02 | 15.0 X 10.0 150.0
shop R-03 | 15.0 X 15.0 225.0
Rented space: coffee shop R-04 | - 120.0
Interactive meeting point R-05 | 15.0 X 15.0 225.0
Kiosk
North Tourist shop; souvenir R-06 |- 61.5
Wing Convenient store R-07 | - 47.5
Locker/luggage storage R-08 | 3.4 X25.0 85.0
Total 1,210.0

4.3.3 The Master Plan

The goal of remapping the study station was to create a more pleasant

experience of being inside it. Several store locations are incongruent and does not have

synergy between each other. Some examples are instead of having restaurants placed

in an area that has table and chairs, one is in the right area, one is in the middle of the

corridor and the other is in the far corner of the area. Another is having two barber shops

in the same wing of the station located right across form one another. There is no user

experience management to create a seamless flow of function within the station.

With TOD as the governing principles of the design and an underlying concept

of live, work and play, the remapped floor plan is shown in Figure 25 and the explained

in Table 11. The clear changes done to the station is that the turnstiles are moved to

floor B2 so that the previously unused area could be accessed by the public. Area code

R-09 and R-10 is then put in place as government office spaces and banking services in

case of using for advertising and public events. Since the space is right in the middle of

station, the tourist will walk pass this space eventually. For the South Wing, what used to

be one large rental space is now separated into three sections; R-01, R-02 and R-03
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which are now a restaurant, cafe, and an innovation space respectively. As the South of
the station are tended to have more office buildings; therefore, the space will be
designated for the grab-and-go or the short meals according to the lifestyle of office
workers. After exiting this area, the ridership finds R-04, an interactive meeting point and
further down R-05 a kiosk. The users are eased into the station by having attractions
gradually draw them into the station and then followed with a space for them to have fun
while waiting for other passengers to arrive. The North Wing of the station is more
focused on serving tourists because more tourists will use those exits to get to the
cultural centre. Hence, the shop around this area will be focused on the facility which
can attract more tourists and provide more convenient service in traveling experiences
for them. In the area, the tourist shops and souvenir shops will show the Thai product
and cultural heritage to attract tourist and provide more of the general idea around the
station leading to the understanding of Thai culture and heritage. The convenient stores
will be a place for tourist to buy general items in case of needs. Lastly, luggage storage
will be installed for tourist to have more convenient traveling experiences.

In the modern time, the lifestyle and living life have changed overtime. The
modernistic have been integrated into lifestyle leading to require of the innovative
space. R-01 has been designed as the innovative space to provide more pleasant
experience of the riders and workers around the area to yield the different experiences
compared to other station. Since, office employers and locals usually use the South gate
to get from the station to their destination, the space provided for the R-01 should be
more of the entrance to innovative lifestyle of modern era. With the space closed to
station entrance, it can be easily notice and observe before getting into the station or
going out of station. Moreover, the space is longer compared to R-02 and R-03 leading
to the easier for utilisation of innovative idea and easier to observe from various angles.

R-02 and R-03 are generally the space provided for the workers to grab some
bites or wait for their colleagues by enjoying some coffees. Hence, R-02 are slightly
smaller than R-03 stemming from the change in customers behaviour. With the modern

lifestyle, people tended to have a glass of coffee before or after working or chill-out
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during their lunch time. Hence, the space provided for the coffee shop are slight larger
for the reason of customer needs in case of sitting and chatting. However, R-02
(Restaurant, grocery shop) will be provided take-away foods and snacks before going to
work in the morning or before going back home; hence, the space can be typically
reduced to be more suitable space.

The space in the R-04 area is not a rectangular shape leading to the difficulty in
the designing the shop; nonetheless, the space is right in the middle of the hallway. As a
result, it is a suitable for the interactive meeting point for the customers to waiting around
this area. R-04 will be designed the space utility based on the comfortable and
convenient facility in order to let the customers feel more pleasant during waiting for
their co-workers.

R-05 is stationed next to the South gate. Thus, this area will have the most traffic
in the South wing. The self-service kiosk will be installed to provide more convenient in
purchasing the ticket before getting into the platform.

For the North wing, the customer will be more focused on the tourists whose
destination is Thailand Cultural Centre. After tourist come out from the North gate, the
tourist would have to walk pass R-06. Hence, the tourist shop which sells various Thai
souvenirs will attract the tourists before going to their destinations or after coming back
from their traveling. Moreover, R-07 is designed for the convenient stores for the tourist
to purchase some of the general items if they need. Both of R-06 and R-07 will be
construct as small shops just for the final decision before getting into the platform. Since
the North of the station has a bigger department store such as Big-C department store
or The Street Ratchada. As a result, tourist will decide to purchase the items from R-06
and R-07 as gifts or souvenirs.

The self-service luggage storage will be installed to provide more convenient
experiences for tourists in the R-08 area. The tourists can put their luggage before
travelling to their destinations and retrieve afterward. As a result, tourists can enjoy their

traveling without worry about their luggage.
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R-09 and R-10 are stationed in the middle of the station; consequently, every
rider will notice before or after getting into the platform. The space will be provided for
the rental space for Government office to publicise their public relation and the banking
services. Since the space is the right at the entrance of the platform, the space will be
generally used for the general-purpose area to have more of the advertising and public
relation to notify everyone. R-10 is designed for banking service to provide more

convenient in withdrawal the money or currency exchange for tourists

4.3.3.1 Customer Attraction

Revitalization and re-imagination of this place are also important to create
customer flow and attach customers both from internal station and external station.

Rama (2013) mentioned that reframing is technique to create new emotional and
cognitive frame of reference (Balakrishnan, 2015). This master plan was reframed to a
place to live, work and play. As the time are changing from manufacturing era to service
era. The number of specialised fields of expertise and advances has increased. It would
be more practical, if they all could have relax communication. So, it means the
organisation could operate at a smaller scale, giving more people the opportunity to
work from home (Alvarez, 2017).

Nowadays, sustainability has been considered as important factor. Alvarez
(2017) mentioned that the flexible spaces can be more economically viable and land
efficient, mixed use schemes are gaining popularity once more such as in some
countries, legislation and financial incentives embrace the view that all different aspects
of life can successfully be performed at a local level, in a shared place (Alvarez, 2017).

However, this study station is under name “Thailand cultural center”. This can be
used to communicate with external customers such as tourism and create landmark
about Thai culture. This can attract tourism from all over the world, who want to learn
Thai culture. Moreover, Thailand cultural center underground station can cooperate with

ministry of tourism to promote new image of this station.


https://www.gov.uk/guidance/national-planning-policy-framework/achieving-sustainable-development
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4.4 Task 4: Master Plan Evaluation

There is a distinctive increase in space usage. The current layout uses around
500 square meters while the proposed plan utilises over 2,000 square meters of space
as seen in Table 11. This translates to approximately 400% increase. No information on
the rental pricing was found but would equate to a 400% increase in rental revenue if the
rental price is kept the same as today. In effect, the station can push down rental fees to
draw in more business partnership opportunity while still increasing revenue. Putting all
parties, MRT, the ridership and the store renters, in a winning situation.

An output impact is clear with the improved layout plan because of the increase
in space usage. With this increase in revenue, the MRT can invest in more marketing,
create incentives for more commuters to use their services and attract more potential
business partners. It would be too soon to conclude that there is value added impact,
however with output impact clear there is a high possibility for the MRT to do so.

To gain external evaluation, the plans were presented to director of development
department of MRT and team. The feedback was positive in general. Previously, there
were 2 plans that were presented, which are Figure 25 and Figure 26. They were
impressed with Figure 25 . According to important strategy of TOD is passenger flow
could be circulated around station and connect each door to each other as show in
section 4.4.3. Besides, the centre area in Figure 26 is unused and total used area in
Table 12 is lower. Therefore. Figure 25 has been chosen as a master plan. However,

suggested it could be improved to each different station.
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Chapter 5: Discussion

5.1 Research Overview

This study was done with a variety of methods, with information found from both
primary and secondary sources. The findings are then compared to proven theories to
guide the design process of the new master plan. The plan was then evaluated by
decisionmakers of the MRT to gauge their willingness to push the proposal until its
realisation. Despite the direction of the results acquired, there is room for evaluation and
improvement.

To begin with, the information gathering process was simple and straight
forward. First to find out the total usable space in the study station then compare it with
space currently in use. The second was to ask ridership and staff member their thoughts
on what was lacking from the station and what they would like to have there that would
improve their overall experience of using the underground service. This was done in a
study group type interview to be able to exchange thoughts and dig deeper into a user
rather than doing a questionnaire. The disadvantages of conducting this type of
interview its qualitative nature. There is not enough quantitative data to make a definitive
conclusion. For example, there is not enough data to be able to say that there is a
certain percentage of male users that would like to see a certain service in the MRT.
Perhaps in the future, both interviews and questionnaires should be done to acquire
quantitative and qualitative data.

The study station itself was studied with the space syntax analysis. The
methodology aided with illuminating the points that needed improvement within the
station. It provided a clear guideline to conduct such data collection. However, this type
of analysis generates a static model of how the ridership experience the station, while in
reality the nature of traffic in the underground is extremely dynamic. Referring to figure 7
in Chapter 4, imagine people are walking at a fast pace. Their axial sightline is
constantly changing and their isovist field is continuously shifting. The most effective

way to apply it is at certain points of interested, for example, first line of sight upon
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entering the station or arriving on floor B1 coming from the underground platforms.
Perhaps, a dynamic model should be explored to compare if the resulting designs show
any significant improvement in user experience.

Improving the current station layout was very difficult to do because there was
no concrete method of hypothesizing to what degree the plan would have work. The
redesign could have been better done with more in-depth information of surrounding
buildings. Information such as population of residences in a condominium, or the traffic
density of people going to and from an office building are some examples. Because this
group of people are the target to attract into the study station, it is sensible to
understand them in a deeper level understanding there thought process and
psychology.

The masterplan was definitively evaluated to show significant growth in rental
revenue with a few circumstances. Nonetheless, with the previously suggested the

results have more depth.

5.2 Consideration of potential underground transit station

First of all, in the task 1, the author began to understand the given data and
information. They were given by Thailand underground transit station. The author
researched more by online information, new and article, and had meeting with staff of
Thailand Underground transit station.

The scope was found too wide to create the master plan development. There are
2 line of operating underground stations, which are blue line and purple line. The purple
line was started to operate in the middle of 2016. The collected data does not enough to
consider. So, it was sorted out.

There are 18 stations in blur line. After gathering all information, the author made
decision to choose Thailand cultural centre as study station.

The author got requirement, which is in 2022 number of passengers will grow up to

double.
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The results discussed in Chapter 4 sheds light on the potential for space
allocation and property development within the study station. This master plan could
also be suitable for other stations, current or ones under development.

Other stations that are currently under operation, are arranged similar to the
study station. The stores, ticket machines and information booths are situated before the
turnstiles and after the turnstiles having a wide unused space. By using the empty
space there will be an increase in revenue from rent and a greater attraction to the
ridership. Whether the proposed plan will be success is another story. The strategy
needs to be tested and its data analysed to see if it is the right solution for Thailand.

If the plan proves to be success, it could potentially be applied to other existing
stations that fit a similar profile, then to the stations that are soon due to be finished. With
increased revenue and more riders, MRT stations could become a small underground
community, generating significant revenue for the mass transit company and could be

something Thai people will depend on for greater daily convenience.
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Chapter 6: Conclusion

6.1 Conclusion and summary

This study was done to improve the layout of the Cultural Centre Station of the
MRT by using TOD as an underlying theory. The aim of revisiting the current design are
to attract more ridership to use the mass transit service and to provide a community
space that is booth innovative and convenient. In any case, the change will need to be
economically viable as well.

The issue of the current layout of the station of interest is the ineffective use of
space on the first floor of the station. Only 7% of space on floor B1 was used to rent out
to stores. While a majority of the remaining space is unused space which is situated
after the turnstiles. This space translates to approximately 3,500 square meters.

After having understood the issue, the proposed master plan was to put
additional store space behind the turnstiles or even push back the turnstiles or even
place it in a lower level of the station. With the improved plan, space usage increased to
2,000 square meters or approximately 26%, a significant increase. The foreseeable
benefits are increasing revenue from space rental, the ability to be able to place a more
diverse portfolio of stores to increase convenience for the riders, and use the s
underground space more effectively.

Whether the plan will be successful in real life is a matter of testing the master plan in
the study station for a period of time. Once enough data is collected, one compares it to

what is currently done.

6.2 Recommendation for future research

At the current state, the study is still lacking in-depth information on the
population that resides in walking distance to the MRT station. It was established earlier
in this thesis that the target client group of the mass transit is the people who reside in

walking-distance of the study station. This includes residence, office buildings also point
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of interest such as shopping malls and landmarks. Knowing how many of these people
use the MRT's services on a regular basis is vital to determining, how much of this
population is still untapped, finding their thoughts of the current station and how it can
be improved. Finally, analyse the data statistically to make a conclusion. By doing a
more in-depth research on the population residing in a close vicinity the MRT will
provide insight into their psychology. This will perhaps confirm that the proposed master
plan will cater to the needs of the target group or may point that the design needs
revisiting.

After this is done, the next step could be implementing the master plan by using
the study station as a pilot. Data collection is key during this trial periods. The results
should conclude an increase in number of trips, revenue from renting space, and finally
ridership and renter satisfaction. Other information that maybe essential is finding if
there is an increase in the percentage of target market group using the MRT after the
implementation of the master plan. If the results are as expected, then the model could

be applicable to an underground station with a similar profile.

6.3 MRT feedback and comment

According to feedback and comment from the company as shown in Appendix
5, the overall outcome is positive. This feedback and comment is from director of area
development and acting director of business development and area management. The
master plan has been discussed and selected during the process from 2 designing
plans. In term of academic, this paper is well description of research and constructed.
However, in actual operation the plan has to study and apply government policy and
agreement, because this organization is under government.

In conclusion, the director mentioned that this paper is the first paper that
planning and design Thailand underground station, which has had problems about this
for long time. The author has been able to identify methods where can be applied to

situation.
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Appendix 1: Thailand Cultural Centre’s floor plans

Before the construction of Thailand cultural centre station, the station has been
name “Thian Ruam Mit station”, which is the same name as the junction and road nearby

(Th.wikipedia.org, 2017).

G Strreet level Bus stop, Thailand Cultural Centre, Park&Ride, The Esplanade,
B1 Concourse Ticket machines
B2 Side platform planned

Platform 1 i1 (planned) towards Suvinthawong —

Platform 2 — m (planned) towards Bang Khun Non

Side platform, planned

B3 Platform 1 i towards Hua Lamphong (Phra Ram 9) —

Island platform, doors will open on the right

Platform 2 « [ towards Tao Poon (Huai Khwang)

Figure 27: Station layout of Thailand Cultural Center Station (Th.wikipedia.org, 2017)
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Figure 28: Thailand Cultural Centre Station General Arrangement Plan (Sheet 1 of 2)

©

= djd
/J _D FFAT

—  L6Z
e

2
| o
i
e |
: ==
05211 g 06t 05244

00Z °¥HL 8¥1S ONIN3JO 3unind -

ONINIJO LIVKS 14T 3y¥nIn4
k)

@0 e 0D
TIW AVNY WVIHL ¢ NOIIVIS




98

= . |- o T ey s e T T
,..L o wovms T e [ amases  [=]=]= St e B I . Bs amrern U S B i
(z 30 Z L33HS) SINVN NOO¥ 30 IS wu =] ” ”Nmm( 4 .| WNILYOSNOD | DSD - ¥39¥3g ONYIVHL 40 ALWOHINY LISNY&L Oldve SSYm
ANV SNOILO3S IVEIN3D = i
1IN VNN WYIHL 21 NOILYLS |i¥ © Neows sv %3 i Bmmeo) o) USHN s 3 0 T
| 201 99 drg woseesmin iupet

B0 03 1 U ANVIIVHL 40 WOQONIX

01 uogouAA In0) ‘AN 80
AT onan
DD ORIV YR

wes =Y

e a09 0 G s B w50
A 4 G PN - 98 4 1 B 19T Wk

worsamianag puncsiapun
D - e

04 M IYHL STV Y Y 300

oS T

U 4\ S—

o 2 0 s e o 0 VORI o 10
B L L

0 NOILO3S J NOLI3S 8 NOILO3S

¥ NOILO3S
_iw e e e =} ~ T A
T
v - =~ ~ VI A VO f . —
g & el z z D T Tt g
7 E 7 5 - = T : 0 T

[T B | o T : 51 | : R : ? S e i ia_ TN V30 A
; G : , : == o : e A

] 2l W = e N .08 R D L = B qr=r.r (Bl bl =] T¥H] 1R | B Bkt
LGN ¥ I S0k

LI RS Tor Ié w o + T v s
171 3wana ) (o 0] 120 3o

66891 1008 _ 00801 imE 00801 00801 __ 00801 aaw..: 700801700801 00801 "1 0080100801 ~__ 00801 "1 00801 "|_00801__ 00801~ 00801 00801 " 00801 uomo_ 06801 oomE 00801 0080100801 con? 60801
)

) @ ©® ® ® @ @ @ @ ® @ @ @ @ & @ @ ® @ 6 @ @ W @ 6 @® ® ,@3 ® 6©® © O @©

Figure 29: Thailand Cultural Centre Station General Arrangement Plan (Sheet 2 of 2)



APPENDIX 2 — Given Data from MRT

Year 2011

99

Table 13: Accumulated Passengers in 2011 (Bangkok Metro Public Company Limited,

2012)
Number of Passenger
. Carrying . 4 . "
Directory 1¥quarter 2"quarter 3“quarter 4"quarter Year 2011
over 2010
Total
64,927,497 17,256,842 16,412,289 18,861,231 16,510,118 | 69,040,480
passenger
Accumulated
392,434,152 | 409,690,994 | 426,103,283 | 444,964,514 461,474,632
Passenger

Table 14: Average Daily Passengers in 2011 (Bangkok Metro Public Company Limited,

2012)
Number of Passengers
Day t d d th
1%quarter | 2"quarter | 3 quarter | 4"quarter Year 2011

Average Passenger

215,910 217,573 235,634 212,155 220,552
Monday-Friday
Saturday Sunday and

138,230 120,806 141,284 120,998 129,416
official holiday
Quarterly/Year 191,743 180,355 206,603 179,458 189,506
Percentage Change from 0

3.67 -5.94 14.55 -13.14
last quarter

last year

Percentage Change from

Note:
(1M

2011.
@

Average Passenger of 4"/2010 quarter is equal to 185,135 people. This number is used to compare with percentage change of 1st/

Average Passenger of 2010 is equal to 177,884 people. This number is used to compare with percentage change in 2011



Table 15: Average Daily Arrival Passenger of each station in 2011

Average Passenger
1st quarter 2nd quarter 3rd quarter 4th quarter 5th quarter
g
g Y & Y & Ny
a3 a3 a3 a3 a3
BAN 7,545 3.89 7,129 3.94 7828 3.78 7,328 4.07 7,457 3.92
KAM 3,828 1.98 3,690 2.04 3,972 1.92 3,135 1.74 3,654 1.92
CHA | 12,969 6.69 12,476 6.90 13,811 6.67 9,666 5.37 12,219 6.42
PHA | 12,498 6.45 10,764 5.95 13,215 6.38 11,423 6.35 11,970 6.29
LAT 12,007 6.20 11,411 6.31 12,660 6.11 10,058 5.59 11,527 6.06
RAT 5,489 2.83 5,328 2.95 6,203 2.99 5,088 2.83 5,526 2.9
SUT 9,676 4.99 9,336 5.16 10,352 5.00 9,946 5.53 9,829 5.16
HUI 14,455 7.46 13,874 7.67 15,551 7.51 14,104 7.84 14,495 7.61
CUL | 12,382 6.39 12,265 6.78 13,670 6.60 12,085 6.72 12,601 6.62
RAM | 11,367 5.87 11,026 6.10 12,341 5.96 12,587 7.00 11,835 6.22
PET 13,086 6.75 12,287 6.80 15,153 7.32 11,685 6.50 13,049 6.85
SUK | 23,261 | 12.01 | 21,967 | 1215 | 25,616 | 12.36 | 25,758 | 14.31 | 24,160 | 12.71
SIR 11,813 6.10 9,504 5.26 10,709 517 8,903 4.95 10,220 5.37
KHO 1,676 0.86 1,662 0.86 1,831 0.88 1,368 0.76 1,608 0.84
LUM 7,490 3.87 6,749 373 7,761 35 6,877 3.82 7,217 3.79
SIL 14,464 7.46 13,625 7.54 15,372 7.42 13,234 7.36 14,169 7.44
SAM 7,215 3.72 6,905 3.82 8,482 4.09 5,988 3.33 7,144 3.75
HUA | 12,538 6.47 10,910 6.03 12,613 6.09 10,673 5.93 11,676 6.13
Total | 277,952 | 100 | 238,618 | 100 | 247,388 | 100 | 252,038 | 100 | 253,912 | 100

Note:

100

(1) The result of average passenger would be in decimal number. However, it would

be roundup to be integer. So, some numbers might be error.
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Table 16: Average Daily Departure Passenger of each station in 2011

Average Passenger

1st quarter 2nd quarter 3rd quarter 4th quarter 5th quarter
&
S N N N N &
@ @ @ %) @
BAN | 6,868 3.56 6,604 3.66 7,354 3.56 6,892 3.84 6,930 3.65
KAM | 3,782 1.96 3,698 2.05 3,780 1.83 3,176 1.77 3,607 1.90
CHA | 11,278 5.84 11,049 6.13 12,180 5.90 8,901 4.96 10,844 5.71
PHA | 13,638 7.06 11,112 6.16 13,970 6.76 12,123 6.76 12,704 6.69
LAT | 12,654 6.55 12,095 6.71 13,888 6.72 10,914 6.08 12,382 6.52
RAT | 3,361 1.74 3,309 1.83 3,893 1.88 3,298 1.84 3,466 1.83
SUT | 8,684 4.50 8,371 4.64 9,378 4.54 8,794 4.90 8,807 4.64
HUI | 12,683 6.57 12,206 6.77 14,037 6.79 12,567 7.00 12,873 6.78
CUL | 12,727 6.59 12,696 7.04 14,034 6.79 12,170 6.78 12,906 6.80
RAM | 11,453 5.93 11,245 6.23 12,639 6.12 12,885 7.18 12,061 6.35
PET | 12,954 6.71 12,119 6.72 671112 7.31 11,399 6.35 12,892 6.79
SUK | 25,770 13.34 | 24,557 13.62 | 28,120 13.61 27,986 15.59 26,617 14.02
SIR 12,083 6.26 9,593 5.32 10,638 5.15 8,816 4.91 10,269 5.41
KHO | 1,545 0.80 1,453 0.81 1,694 0.82 1,318 0.73 1,502 0.79
LUM | 8,639 4.47 7,753 4.30 8,884 4.30 7,761 4.32 8,256 4.35
SIL 15,417 7.98 14,778 8.19 16,256 7.87 14,018 7.81 15,112 7.96
SAM | 7,455 3.86 7,086 3.93 8,542 4.13 6,135 3.42 7,301 3.85
HUA | 12,175 6.30 10,632 5.90 12,202 5.91 10,303 5.74 11,320 5.96
193,165 189,848
Total 100 | 180,355 | 100 | 206,603 100 179,458 100 100
() ()
Note:

(1) The result of average passenger would be in decimal number. However, it would be

roundup to be integer. So, some numbers might be error.

(2) Average passenger in 1st/2011 in this topic is not equal to average passenger in

other topic, because data of 1st of January 2011 has a lot of errors.
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Year 2012

Table 17: Accumulated Passengers in 2012 (Bangkok Metro Public Company Limited,
2013)

Number of Passenger

Carrying over | . N
Directory 011 1¥quarter 2"quarter 3“quarter 4"quarter | Year 2012
Total passenger 69,040,480 20,051,013 18,988,016 20,876,732 | 20,686,566 | 80,602,327

Accumulated
461,474,632 481,525,645 | 500,513,661 | 521,390,393 542,076,959

Passenger

Table 18: Average Daily Passengers in 2012 (Bangkok Metro Public Company Limited,
2013)

Number of Passengers

Day
1%quarter | 2"quarter | 3“quarter | 4"quarter | Year 2012

Average Passenger
247,459 245,546 260,523 257,187 252,826

162,364 146,820 157,476 158,033 155,819
Monday-Friday

Saturday Sunday and official holiday 138,230 120,806 141,284 120,998 129,416

Quarterly/Year 220,341 208,660 226,921 224,854 220,225

Percentage Change from last quarter 22.78" -5.3 8.75 -0.91

Percentage Change from last year

Note:

(1) Average Passenger of 4"12011 quarter is equal to 179,458 people. This number is
used to compare with percentage change of 1st/ 2012.
(2) Average Passenger of 2011 is equal to 189,506 people. This number is used to

compare with percentage change in 2012.



Table 19: Average Daily Arrival Passenger of each station in 2012

Average Passenger
1st quarter 2nd quarter 3rd quarter 4th quarter 5th quarter
&
S N N N N N
@ @ @ @ %)
BAN | 7890 3.57 7545 3.61 8168 3.59 8110 3.60 7930 3.59
KAM | 3,873 1.75 3,687 1.76 | 4,085 1.80 4,014 1.78 3,916 1.77
CHA | 13,460 6.09 13,532 6.47 14,545 6.39 14,408 6.39 13,989 6.34
PHA | 14,488 6.56 14,244 6.81 15,238 6.70 14,999 6.65 14,744 6.68
LAT | 13,078 5.92 12,700 6.07 13,813 6.07 13,559 6.01 13,289 6.02
RAT | 6,406 2.90 5,994 2.87 6,647 2.92 6,487 2.88 6,384 2.89
SUT | 10,606 4.80 10,317 4.93 11,222 4.93 11,091 4.92 10,811 4.90
HUI | 16,566 7.50 15,612 7.46 17,245 7.58 16,897 7.49 16,583 7.51
CUL | 13,070 5.92 12,261 5.86 13,030 5.73 12,639 5.61 12,750 577
RAM | 17,113 7.75 16,594 7.93 18,102 7.96 17,620 7.82 17,360 7.86
PET | 15,367 6.96 14,114 6.75 16,647 7.32 15,474 6.86 15,404 6.98
SUK | 29,887 13.53 | 28,387 13.57 | 30,350 13.34 | 30,326 13.45 | 29,741 13.47
SIR 11,798 5.34 11,021 5.27 10,200 | 4.48 11,992 5.32 11,252 5.10
KHO | 1,847 0.84 1,658 0.79 1,851 0.81 1,750 0.78 1,777 0.80
LUM | 8,138 3.68 | 7,647 3.66 8,422 3.70 8,228 3.65 8,110 3.67
SIL 15,136 6.85 14,559 6.96 15,732 6.91 15,907 7.06 15,336 6.95
SAM | 8,431 3.82 7,555 3.61 9,325 4.10 8,703 3.86 8,506 3.85
HUA | 13,745 6.22 11,753 5.62 12,901 5.67 13,240 5.87 12,911 5.85
Total | 277,952 | 100 | 238,618 | 100 | 247,388 | 100 | 252,038 | 100 | 253,912 | 100
Note:
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(1) The result of average passenger would be in decimal number. However, it would be

roundup to be integer. So, some numbers might be error.



Table 20: Average Daily Departure Passenger of each station in 2012

Average Passenger

1st quarter 2nd quarter 3rd quarter 4th quarter 5th quarter
Station o o - - -
@ @ @ @ @
BAN 7228 3.28 6945 3.33 7554 3.33 7452 3.31 7296 3.31
KAM 3,785 1.72 3,707 1.78 3,886 1.71 4,023 1.79 3,851 1.75
CHA 12,014 5.45 11,923 5.71 12,731 5.61 12,811 5.70 12,372 5.62
PHA 15,521 7.04 15,355 7.36 16,512 7.28 16,275 7.24 15,918 7.23
LAT 13,812 6.27 13,470 6.46 14,866 6.55 14,353 6.38 14,128 6.42
RAT 4,025 1.83 3,793 1.82 4,288 1.89 | 4,084 1.82 4,048 1.84
SUT 9,530 4.32 9,280 4.45 10,216 4.50 9,941 4.42 9,744 4.42
HUI 14,914 6.77 14,175 6.79 15,746 6.94 15,253 6.78 15,025 6.82
CUL 12,960 5.88 12,057 5.78 12,780 5.63 12,379 5.50 12,544 5.70
RAM 18,081 8.21 17,651 8.46 19,260 8.49 18,730 8.33 18,433 8.37
PET 15,236 6.91 13,712 6.57 16,418 7.23 15,059 6.70 15,110 6.86
SUK 32,423 14.71 | 30,687 14.71 | 32,854 14.48 | 32,966 14.66 | 32,236 14.64
SIR 11,742 5.33 11,059 5.30 10,084 4.44 | 11,958 5.32 11,210 5.09
KHO 1,717 0.78 1,540 0.74 1,715 0.76 1,641 0.73 1,653 0.75
LUM 9,321 4.23 8,585 4.11 9,515 4.19 9,290 4.13 9,179 417
SIL 16,082 7.30 15,420 7.39 16,522 7.28 16,857 7.50 16,223 7.37
SAM 8,631 3.92 7,683 3.68 9,434 4.16 8,879 3.95 8,659 3.93
HUA 13,319 6.04 11,618 5.57 12,540 5.53 12,903 5.74 12,596 572
Total | 220,341 100 | 208,660 | 100 | 226,921 100 | 224,854 | 100 | 220,225 | 100
Note:
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(1) The result of average passenger would be in decimal number. However, it would be

roundup to be integer. So, some numbers might be error.



Year 2013

105

Table 21: Accumulated Passengers in 2013 (Bangkok Metro Public Company Limited,

Passenger

2014)
Number of Passenger
Carrying over
Directory o1 1*quarter 2"quarter 3“quarter 4"quarter | Year 2013
2012

Total passenger 80,602,327 20,995,960 20,728,994 22,268,239 | 22,442,775 | 80,602,327
Accumulated

542,076,959 563,072,919 | 583,801,913 | 606,070,152 628,512,927

Table 22: Average Daily Passengers in 2013 (Bangkok Metro Public Company Limited,

Percentage Change from last year

Note:

2014)
Number of Passengers
Day
1°quarter | 2"quarter | 3“quarter | 4"quarter | Year 2013
Average Passenger 261,804 268,010 278,265 279,655 272,009
Monday-Friday 170,148 160,366 163,363 173,671 166,704
Saturday Sunday and official holiday 138,230 120,806 141,284 120,998 129,416
Quarterly/Year 233,288 227,791 242,046 243,943 236,811
Percentage Change from last quarter 3.75" -2.36 6.26 0.78

(1) Average Passenger of 4"/2012 quarter is equal to 224,854 people. This number is

used to compare with percentage change of 1st/ 2013.

(2) Average Passenger of 2012 is equal to 220,225 people. This number is used to

compare with percentage change in 2013.



Table 23: Average Daily Arrival Passenger of each station in 2013

Average Passenger
1st quarter 2nd quarter 3rd quarter 4th quarter 5th quarter
&
g Ny Y Ny o Ny
@ @ @ @ %)
BAN | 8217 3.51 8081 3.54 8611 3.55 8865 3.62 8446 3.56
KAM | 4,287 1.83 3,969 1.74 3,953 1.63 4,092 1.67 4,074 1.71
CHA | 14,815 | 6.34 15,025 | 6.58 15,590 | 6.42 16,162 | 6.61 15,402 | 6.49
PHA | 15,299 | 6.54 15,320 | 6.71 15,902 | 6.55 16,272 | 6.65 15,702 | 6.61
LAT | 14,035 | 6.00 13,798 | 6.04 14,492 | 5.97 14,706 | 6.01 14,260 | 6.01
RAT | 6,747 2.89 6,474 2.83 7,002 2.88 6,771 2.77 6,749 2.84
SUT | 11,678 | 4.99 11,431 | 5.00 12,370 | 5.10 12,318 | 5.04 11,952 | 5.03
HUI | 17,408 | 7.44 16,812 | 7.36 18,262 | 7.52 18,059 | 7.38 17,638 | 7.43
CUL | 13,477 | 5.76 12,302 | 5.38 12,990 | 5.35 12,517 | 5.12 12,819 | 5.40
RAM | 18,355 | 7.85 18,455 | 8.08 19,973 | 8.23 20,121 | 8.22 19,233 | 8.10
PET | 15,864 | 6.78 15,025 | 6.58 17,931 | 7.39 17,425 | 7.12 16,570 | 6.98
SUK | 31,582 | 13.50 | 30,975 | 13.56 | 32,973 | 13.59 | 32,984 | 13.48 | 32,135 | 13.53
SIR 11,423 | 4.89 12,707 | 5.56 10,622 | 4.38 12,508 | 5.11 11,815 | 4.97
KHO | 1,856 0.79 1,729 0.76 1,857 0.76 1,791 0.73 1,808 0.76
LUM | 8,859 3.79 8,373 3.66 9,006 3.71 8,790 3.59 8,758 3.69
SIL 17,065 | 7.30 16,863 | 7.38 17,856 | 7.36 17,701 | 7.24 17,375 | 7.32
SAM | 8,799 3.76 8,719 3.82 10,059 | 4.14 9,264 3.79 9,214 3.88
HUA | 14,121 | 6.04 12,375 | 5.42 13,265 | 5.47 14,302 | 5.85 13,516 | 5.69
Total | 233890 | 100 | 228433 | 100 | 242715 | 100 | 244647 | 100 | 237466 | 100
Note:
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(1) The result of average passenger would be in decimal number. However, it would be

roundup to be integer. So, some numbers might be error.



Table 24: Average Daily Departure Passenger of each station in 2013

Average Passenger

1st quarter 2nd quarter 3rd quarter 4th quarter 5th quarter
&
g Ny Y Ny e N
@ @ @ @ %)
BAN | 7,495 3.21 7,421 3.26 7,969 3.29 8,218 3.37 7,778 3.28
KAM | 4,250 1.82 3,947 1.73 3,633 1.50 3,868 1.59 3,923 1.66
CHA | 13,172 | 5.65 13,169 5.78 13,596 5.62 14,190 5.82 13,535 572
PHA | 16,451 | 7.05 16,454 7.22 17,149 7.09 17,464 7.16 16,883 713
LAT | 14,853 | 6.37 14,753 6.48 15,757 6.51 15,619 6.40 15,249 6.44
RAT | 4,297 1.84 4,158 1.83 | 4,508 1.86 4,369 1.79 4,334 1.83
SUT | 10,587 | 4.54 10,410 4.57 11,375 4.70 11,073 4.54 10,864 4.59
HUI | 15,852 | 6.79 15,489 6.80 16,923 6.99 16,427 6.73 16,176 6.83
CUL | 13,199 | 5.66 11,924 5.23 12,542 5.18 12,085 4.95 12,435 5.25
RAM | 19,580 | 8.39 19,830 8.70 21,502 8.88 21,518 8.82 20,615 8.70
PET | 15,426 | 6.61 14,438 6.34 17,490 7.23 16,831 6.90 16,054 6.78
SUK | 34,170 | 14.65 | 33,381 14.65 | 35,573 14.70 | 36,128 14.81 | 34,820 14.70
SIR 11,288 | 4.84 12,680 5.57 10,435 4.31 12,486 512 11,722 4.95
KHO | 1,760 0.75 1,634 0.72 1,749 0.72 1,652 0.68 1,699 0.72
LUM | 10,028 | 4.30 9,467 4.16 10,169 4.20 9,857 4.04 9,881 417
SIL 18,022 | 7.73 17,723 7.78 18,605 7.69 18,834 7.72 18,299 7.73
SAM | 9,006 3.86 8,808 3.87 10,089 417 9,350 3.83 9,316 3.93
HUA | 13,853 | 5.94 12,104 5.31 12,981 5.36 13,976 5.73 13,228 5.59
Total | 233288 | 100 | 227,791 100 | 242,046 | 100 | 243,943 | 100 | 236,811 100
Note:
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(1) The result of average passenger would be in decimal number. However, it would be

roundup to be integer. So, some numbers might be error.
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Year 2014

Table 25: Accumulated Passengers in 2014 (Bangkok Metro Public Company Limited,

2015)
Number of Passenger
Carrying over | . .
Directory 013 1¥quarter 2"quarter 3“quarter 4"quarter | Year 2014
Total passenger 86,435,968 24,949,649 21,654,739 22,705,980 | 23,127,623 | 92,437,991

Accumulated

628,512,927 653,462,576 | 675,117,315 | 697,823,295 720,950,918
Passenger

Table 26: Average Daily Passengers in 2014 (Bangkok Metro Public Company Limited,

2015)
Number of Passengers
Day
1%quarter | 2"™quarter | 3“quarter | 4"quarter | Year 2014
Average Passenger 310,461 280,146 285,558 287,322 291,092
Monday-Friday 203,611 167,248 | 166,712 | 177,122 177,890

Saturday Sunday and official holiday 138,230 120,806 141,284 120,998 129,416

Quarterly/Year 277,218 237,964 246,804 251,387 253,255

Percentage Change from last quarter 13.64" -14.16 3.71 1.86

Percentage Change from last year

Note:

(1) Average Passenger of 4"/2013 quarter is equal to 243,943 people. This number is
used to compare with percentage change of 1st/ 2014.
(2) Average Passenger of 2013 is equal to 236,811 people. This number is used to

compare with percentage change in 2014.



Table 27: Average Daily Arrival Passenger of each station in 2014

Average Passenger
1st quarter 2nd quarter 3rd quarter 4th quarter 5th quarter
&
S N N N N N
@ @ @ @ %)
BAN | 10,044 3.61 8811 3.69 8909 3.60 8934 3.54 9171 3.61
KAM | 4,655 1.67 3,827 1.60 3,905 1.58 4,012 1.59 4,097 1.61
CHA | 17,408 6.26 15,702 6.58 16,338 6.60 16,533 6.56 16,492 6.50
PHA | 18,765 6.75 16,316 6.84 16,579 6.70 16,831 6.68 17,116 6.74
LAT | 17,231 6.20 14,442 6.05 14,915 6.03 14,833 5.89 15,347 6.04
RAT | 7,239 2.60 6,350 2.66 6,702 A} 6,526 2.59 6,702 2.64
SUT | 12,890 4.64 11,999 5.03 12,685 5.13 12,669 5.03 12,560 4.95
HUI | 18,779 6.76 17,298 7.25 18,364 7.42 18,421 7.31 18,215 747
CUL | 12,960 4.66 12,101 5.07 13,014 5.26 13,202 5.24 12,820 5.05
RAM | 21,708 7.81 20,132 8.44 21,262 8.59 21,510 8.53 21,153 8.33
PET | 19,809 713 16,356 6.85 18,868 7.63 18,838 7.47 18,466 7.27
SUK | 36,735 13.22 | 31,810 13.34 | 33,145 13.40 | 33,894 13.45 | 33,886 13.36
SIR 13,534 4.87 12,683 5.32 10,220 4.13 13,193 5.23 12,401 4.88
KHO | 2,658 0.96 1,786 0.75 1,895 0.77 1,889 0.75 2,054 0.81
LUM | 11,291 4.06 8,838 3.70 9,255 3.74 9,166 3.64 9,631 3.79
SIL 22,721 8.17 18,642 7.81 18,299 7.40 18,440 7.32 19,510 7.68
SAM | 12,024 4.33 8,872 3.72 10,162 4.11 9,783 3.88 10,204 4.02
HUA | 17,504 6.30 12,655 5.30 12,871 5.20 13,366 5.30 14,084 5.55
Total | 277,952 | 100 | 238,618 | 100 | 247,388 | 100 | 252,038 | 100 | 253,912 | 100
Note:
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(1) The result of average passenger would be in decimal number. However, it would be

roundup to be integer. So, some numbers might be error.

(2) Data in each quarter has error as follows:

1st of January 2014

21st of June 2014

- 2nd of January 2014

- 9th of August 2014

- 15th of May 2014

-10th of August 2014
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Table 28: Average Daily Departure Passenger of each station in 2014

Average Passenger
1st quarter 2nd quarter 3rd quarter 4th quarter 5th quarter

»

s | D D 3 2

> a o @ o 2 Iy @ o 2 g

@ @ @ @ @
BAN | 9490 3.42 | 8316 3.49 | 8374 3.39 | 8308 3.30 | 8618 3.40
KAM | 4,332 156 | 3,679 155 | 3,677 1.49 3,837 1.53 | 3,879 1.53
CHA | 16,111 5.81 13,922 5.85 14,484 5.87 15,008 5.97 14,877 5.87
PHA | 19,707 | 7.11 17,184 | 7.22 17,587 | 7.13 17,827 | 7.09 18,070 713
LAT 18,143 6.54 15,619 6.56 16,127 6.53 15,731 6.26 16,398 6.47
RAT | 4,668 1.68 4,151 1.74 4,426 1.79 4,286 1.71 4,382 1.73
SUT | 11,664 | 4.21 10,872 | 4.57 11,575 | 4.69 11,454 | 4.56 11,391 4.50
HUI | 17,526 | 6.32 16,056 | 6.75 17,155 | 6.95 17,053 | 6.78 16,947 | 6.69
CuL | 12,621 4.55 11,761 4.94 12,766 5.17 12,817 5.10 12,493 4.93
RAM | 23,428 | 845 | 21,535 | 9.05 | 22,733 | 9.21 22,936 | 9.12 | 22,657 | 8.95
PET | 18,757 | 6.77 15,5623 | 6.52 18,076 | 7.32 17,908 | 7.12 17,565 | 6.94
SUK | 39,434 14.23 | 34,246 14.40 | 35,635 14.45 | 36,407 14.48 | 36,420 14.39
SIR 13,570 | 4.89 12,843 | 5.40 10,202 | 4.13 13,621 5.42 12,553 | 4.96
KHO | 2,421 0.87 1,748 0.73 1,807 0.73 1,793 0.71 1,940 0.77
LUM | 12,188 4.40 9,817 413 10,335 4.19 10,250 4.08 10,641 4.20
SIL 23,361 8.43 19,411 8.16 18,919 7.67 19,157 7.62 20,197 7.97
SAM | 12,079 | 4.36 | 8,742 3.67 10,255 | 4.16 | 9,781 3.89 10,208 | 4.03
HUA | 17,717 6.39 12,542 5.27 12,671 5.13 13,214 5.26 14,020 5.54
Total | 277,217 | 100 237,966 | 100 246,804 | 100 251,387 | 100 253,255 | 100
Note:

(1) The result of average passenger would be in decimal number. However, it would be

roundup to be integer. So, some numbers might be error.

(2) Data in each quarter has error as follows:

1st of January 2014

21st of June 2014

2014

- 2nd of January 2014

- Oth of August 2014

- 15th of May 2014

-10th of August



111

Year 2015
Table 29: Accumulated Passengers in 2015 (Bangkok Metro Public Company Limited,

2016)
Number of Passenger
Carrying over | . .
Directory 014 1¥quarter 2"quarter 3“quarter 4"quarter | Year 2015
Total passenger 92,437,991 23,482,811 22,592,917 24,585,847 | 24,357,121 | 95,018,696

Accumulated
720,950,918 744,433,729 | 767,026,646 | 791,612,493 815,969,614

Passenger

Table 30: Average Daily Passengers in 2015 (Bangkok Metro Public Company Limited,
2016)

Number of Passengers

Day
1%quarter | 2"™quarter | 3“quarter | 4"quarter | Year 2015

Average Passenger
297,156 296,398 302,714 302,555 299,811
Monday-Friday

Saturday Sunday and official holiday 184,701 171,275 190,167 186,623 182,638

Quarterly/Year 260,920 248,274 267,237 264,751 260,325

3.79" 4.85- 7.64 -0.93

Percentage Change from last quarter

Percentage Change from last year

Note:

(1) Average Passenger of 4"/12014 quarter is equal to 243,943 people. This number is
used to compare with percentage change of 1st/ 2015.
(2) Average Passenger of 2014 is equal to 236,811 people. This number is used to

compare with percentage change in 2015.



Table 31: Average Daily Arrival Passenger of each station in 2015

Average Passenger

1st quarter 2nd quarter 3rd quarter 4th quarter 5th quarter
&
S N N N N N
@ @ @ @ %)
BAN 9,060 3.46 8,762 3.52 9,533 3.56 9,353 3.52 9,179 3.52
KAM 4,137 1.58 3,687 1.48 3,788 1.41 3,728 1.40 3,834 1.47
CHA | 16,875 6.45 16,685 6.70 17,951 6.70 17,802 6.70 17,332 6.64
PHA | 17,053 6.52 16,525 6.64 17,477 6.52 16,958 6.39 17,004 6.51
LAT 15,216 5.82 14,593 5.86 15,596 5.82 15,324 577 15,184 5.82
RAT 6,809 2.60 6,627 2.66 7,256 2.71 6,968 2.62 6,916 2.65
SUT | 13,046 4.99 12,462 5.01 13,522 5.05 13,268 5.00 13,076 5.01
HUI 18,774 7.18 17,927 7.20 19,086 712 18,686 7.04 18,619 713
CUL 14,767 5.64 14,538 5.84 16,233 6.06 16,302 6.14 15,466 5.92
RAM | 22,254 8.51 21,681 8.71 23,404 8.73 22,696 8.55 22,512 8.62
PET 19,999 7.64 18,573 7.46 21,761 8.12 20,995 7.91 20,339 7.79
SUK | 35,017 | 13.39 | 33,866 | 13.60 | 35,836 | 13.37 | 35,399 | 13.33 | 35,033 | 13.42
SIR 12,341 4.72 12,615 5.07 11,138 4.16 12,900 4.86 12,247 4.69
KHO 1,923 0.74 1,794 0.72 2,009 0.75 1,894 0.71 1,905 0.73
LUM 9,727 3.72 9,016 3.62 9,899 3.69 9,574 3.61 9,554 3.66
SIL 19,835 7.58 18,392 7.39 19,554 7.30 19,432 7.32 19,303 7.39
SAM | 10,090 3.86 8,996 3.61 10,758 4.01 10,429 3.93 10,071 3.86
HUA | 14,681 5.61 12,202 4.90 12,202 4.55 13,843 5.21 13,466 5.16
Total | 261,604 | 100 | 248,940 | 100 | 267,950 | 100 | 555550 | 100 | 251,040 | 100
Note:
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(1) The result of average passenger would be in decimal number. However, it would be

roundup to be integer. So, some numbers might be error.

(2) There was passenger card test after operation time in July 2015 — September 2015.



Table 32: Average Daily Departure Passenger of each station in 2015

Average Passenger

1st quarter 2nd quarter 3rd quarter 4th quarter 5th quarter
&
S N N N N N
@ @ @ @ %)

BAN 8,418 3.23 8,073 3.25 8,847 3.31 8,661 3.27 8,501 3.27
KAM 3,897 1.49 3,557 1.43 3,533 1.32 3,584 1.35 3,642 1.40
CHA | 15,480 5.93 15,288 6.16 16,346 6.12 16,590 6.27 15,930 6.12
PHA | 17,692 6.78 17,141 6.90 18,283 6.84 17,487 6.61 17,652 6.78
LAT 15,999 6.13 15,229 6.13 16,767 6.27 16,517 6.24 16,131 6.20
RAT 4,528 1.74 4,368 1.76 4,820 1.80 4,617 1.74 4,584 1.76
SUT | 11,937 4.57 11,428 4.60 12,506 4.68 12,060 4.56 11,985 4.60
HUI 17,368 6.66 16,506 6.65 17,863 6.68 17,376 6.56 17,280 6.64
CUL 14,995 5.75 15,085 6.08 16,908 6.33 16,985 6.42 16,001 6.15
RAM | 23,802 9.12 23,208 9.35 24,868 9.31 23,988 9.06 23,970 9.21
PET 18,951 7.26 17,476 7.04 20,442 7.65 19,599 7.40 19,122 7.35
SUK | 37,529 | 14.38 | 36,379 | 14.65 | 38,320 | 14.34 | 37,985 | 14.35 | 37,557 | 14.43
SIR 12,359 4.74 12,679 5.11 11,055 4.14 12,998 4.91 12,272 4.71
KHO 1,858 0.71 1,687 0.68 1,917 0.72 1,811 0.68 1,818 0.70
LUM | 10,925 4.19 9,954 4.01 10,976 4.1 10,597 4.00 10,613 4.08
SIL 20,426 7.83 19,038 7.67 20,020 7.49 19,845 7.50 19,831 7.62
SAM | 10,157 3.89 8,970 3.61 10,732 4.02 10,367 3.92 10,059 3.86
HUA | 14,594 5.59 12,209 4.92 13,036 4.88 13,686 517 13,378 5.14

Total | 277,217 | 100 237,966 | 100 246,804 | 100 251,387 | 100 253,255 | 100

Note:
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(1) The result of average passenger would be in decimal number. However, it would be

roundup to be integer. So, some numbers might be error.

(2) There was passenger card test after operation time in July 2015 — September 2015.



Year 2016
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Table 33: Accumulated Passengers in 2016 (Bangkok Metro Public Company Limited,

2017)
Number of Passenger
Carrying over | . N
Directory 2015 1°quarter 2"quarter 3“quarter 4"quarter Year 2016

Total passenger 95,018,696 24,752,983 23,429,701 26,036,662 | 25,931,928 | 100,151,274
Accumulated

815,969,614 840,722,597 | 864,152,298 | 890,188,960 916,120,888
Passenger

Table 34: Average Daily Passengers in 2016 (Bangkok Metro Public Company Limited,

Percentage Change from last year

Note:

2017)
Number of Passengers
Day

1%quarter | 2"™quarter | 3“quarter | 4"quarter | Year 2016
Average Passenger

309,369 306,422 325,847 323,544 316,511
Monday-Friday
Saturday Sunday and official holiday 187,954 179,145 194,471 195,740 188,936
Quarterly/Year 272,011 257,469 283,007 281,869 273,637
Percentage Change from last quarter 2.74(1) 5.35- 9.92 -0.40

(1) Average Passenger of 4"/2015 quarter is equal to 264,751 people. This number is

used to compare with percentage change of 1st/ 2016.

(2) Average Passenger of 2015 is equal to 260,325 people. This number is used to

compare with percentage change in 2016.



Table 35: Average Daily Arrival Passenger of each station in 2016
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Average Passenger

1st quarter 2nd quarter 3rd quarter 4th quarter 5th quarter
%
S N N N N N
@ @ @ %) @
BAN | 9,411 3.45 9,135 3.54 12,258 4.32 14,064 4.98 11,228 4.09
KAM | 3,824 1.4 3,574 1.39 3,993 1.41 4,700 1.66 4,024 1.47
CHA | 18,248 6.69 18,116 7.02 20,623 7.27 21,336 7.55 19,588 7.14
PHA | 16,367 6 16,091 6.24 16,764 591 17,037 6.03 16,567 6.04
LAT | 15,702 5.76 14,970 5.8 16,106 5.68 16,021 5.67 15,702 5.73
RAT | 7,168 2.63 6,754 2.62 7,382 2.6 7,174 2.54 7,121 2.6
SUT | 13,848 5.08 13,118 5.08 14,180 5 13,736 4.86 13,722 5
HUI | 18,931 6.94 17,946 6.96 19,178 6.76 18,619 6.59 18,670 6.81
CUL | 17,486 6.41 16,885 6.54 18,241 6.43 17,603 6.23 17,556 6.4
RAM | 23,164 8.5 22,385 8.68 24,292 8.57 23,899 8.46 23,439 8.55
PET | 21,765 7.98 19,587 7.59 22,639 7.98 21,944 7.7 21,488 7.84
SUK | 36,583 13.42 | 34,976 13.56 | 37,755 13.32 36,166 12.8 36,373 13.26
SIR 11,590 4.25 12,642 4.9 12,184 4.3 12,581 4.45 12,250 4.47
KHO | 1,965 0.72 1,759 0.68 1,984 0.7 1,992 0.71 1,925 0.7
LUM | 10,389 3.81 9,522 3.69 10,467 3.69 9,803 3.47 10,046 3.66
SIL 20,850 7.65 18,879 7.32 20,723 7.31 19,776 7 20,058 7.31
SAM | 10,635 3.9 9,190 3.56 10,864 3.83 10,453 3.7 10,287 3.75
HUA | 14,737 54 12,474 4.83 13,911 4.91 15,542 5.5 14,169 517
Total | 272,664 | 100 258,003 | 100 283,543 | 100 282,446 | 100 274,212 | 100
Note:

(1) The result of average passenger would be in decimal number. However, it would be

roundup to be integer. So, some numbers might be error.



Table 36: Average Daily Departure Passenger of each station in 2016

Average Passenger
1st quarter 2nd quarter 3rd quarter 4th quarter 5th quarter
&
g N Ny Ny e Ny
@ @ @ @ %)
BAN | 8,647 3.18 8,426 3.27 | 11,644 4.11 13,433 4.77 10,548 3.85
KAM | 3,606 1.33 3,377 1.31 | 3,663 129 | 4,576 1.62 3,807 1.39
CHA | 16,840 6.19 16,516 6.41 | 18,398 6.5 18,985 6.74 17,690 6.46
PHA | 17,092 6.28 16,801 6.53 | 17,628 6.23 17,985 6.38 17,379 6.35
LAT | 17,046 6.27 16,354 6.35 | 18,284 6.46 17,683 6.27 17,345 6.34
RAT | 4,799 1.76 4,538 1.76 | 5,081 1.8 4,954 1.76 4,844 1.77
SUT | 12,662 4.66 12,030 4,67 | 13,119 4.64 12,624 4.48 12,610 4.61
HUI | 17,643 6.49 16,714 6.49 | 18,220 6.44 17,396 6.17 17,495 6.39
CUL | 18,547 6.82 18,037 7.01 | 19,415 6.86 18,719 6.64 18,682 6.83
RAM | 24,419 8.98 23,565 9.15 | 25,479 9 25,108 8.91 24,646 9.01
PET | 20,380 7.49 18,344 7.12 | 21,096 7.45 20,465 7.26 20,075 7.34
SUK | 39,003 14.34 | 37,341 14.5 | 40,212 14.21 | 38,783 13.76 | 38,838 14.19
SIR 11,457 4.21 12,512 4.86 | 11,954 4.22 12,423 4.41 12,087 4.42
KHO | 1,872 0.69 1,720 0.67 | 1,969 0.7 1,956 0.69 1,880 0.69
LUM | 11,601 4.26 10,475 4.07 | 11,415 4.03 10,675 3.79 11,041 4.04
SIL 21,134 7.7 19,219 7.46 | 20,957 7.4 20,012 71 20,331 7.43
SAM | 10,572 3.89 9,084 3.53 | 10,633 3.76 10,328 3.66 10,156 3.71
HUA | 14,690 5.4 12,418 4.82 | 13,842 4.89 15,762 5.59 14,181 5.18
Total | 272,011 | 100 257,469 | 100 | 283,007 | 100 281,869 | 100 273,637 | 100
Note:
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(1) The result of average passenger would be in decimal number. However, it would be

roundup to be integer. So, some numbers might be error.



APPENDIX 3—- Comparing Data

Table 37: Table: Accumulated Passengers 2011-2016

117

Year 2011 2012 2013 2014 2015 2016
100,151,27
Total passenger 69,040,480 80,602,327 86,435,968 92,437,991 95,018,696
4
Accumulated 461,474,63 542,076,95 628,512,92 720,950,91 815,969,61 916,120,88
Passenger 2 9 7 8 4 8
Total Passenger
110,000,000
100,000,000 1 274
) ,018,696
90,000,000 g
80,000,000
70,000,000 69,040,480
60,000,000
2011 2012 2013 2014 2015 2016

Figure 30: Graph of total passenger in 2011-2016




Table 38: Average Daily Passenger 2011-2016 for overall stations of blue line

Year 2011 2012 2013 2014 2015 2016
Monday-Friday 220,552 | 252,826 | 272,009 | 291,092 | 299,811 | 316,511
Saturday Sunday and official holiday | 129,416 | 155,819 | 166,704 | 177,890 | 182,638 | 188,936
Average 189,506 | 220,225 | 236,811 | 253,255 | 260,325 | 273,637
Percentage Change from last year 6.53 16.21 7.53 6.94 2.79 5.11

Table 39: Average Daily Passenger of Thailand Cultural Center in 2011-2016

Year 2011 2012 2013 2014 2015 2016
Arrival 12,601 | 12,750 | 12,819 | 12,820 | 15,466 | 17,556
Departure | 12,906 | 12,544 | 12,435 | 12,493 | 16,001 | 18,682
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APPENDIX 4: Interview form

Interview form 1

Interview 1

Interview for MRT development

Gender: __ Male Y _Female

Age: 14 years old
Monthly income: __ lower than 10,000 A,ooo-so,ooo

__30,001-50,000 __More than 50,000

What facilities would make your day easier?

oneniond _dore ovd  Coffee Snowo

What facilities would make your day happier? 2

At Work do  deovatom  w Hae Sehiom

Any more suggestions to create utilize for the space in MRT

T wnogr NIFT  ond oot

Figure 31: The result of Interview 1 (1/15)
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Interview 1

Interview for MRT development
Gender: __ Male XFemale °
Age: U years old
Monthly income: __lower than 10,000 )<‘10,000-30,000
—_30,001-50,000 ___More than 50,000
What facilities would make your day easier?
e _offey shop_owd_omvivede fere
atm ol _past office

What facilities would make your day happier?

WIEE e Sedion  wonld o wice.
omd omn befler e would hate i FQ  dtin 6 wo)

Any more suggestions to create utilize for the space in MRT

—

Figure 32: The result of Interview 1 (2/15)
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Interview 1
Interview for MRT development

Gender: _*_A/lale __Female

Age: 2 years old

Monthly income: __ lower than 10,000 ;4,000-30,000
__30,001-50,000 __More than 50,000

What facilities would make your day easier?

Covvenent alece —\-og«d. ansse. et

What facilities would make your day happier?
| (ko Lstemdt Y0 wamste S0 wiamd

e wwste \\\U—\w. Sedon wodd e we
Ko Joce. e & \lite.

Any more suggestions to create utilize for the space in MRT

Covaenient-.

Figure 33: The result of Interview 1 (3/15)



Interview 1 .
Interview for MRT development
Gender: __ Male lé-‘emale‘

Age: 10 years old

‘ Monthly income: ___lower than 10,000 / 10,000-30,000
__30,001-50,000 __ More than 50,000
What facilities would make your day easier?

I want to have  coffee Shop So T CGon QEJ'

ome o by the fime. T walk ouf

What facilities would make your day happier?

Clearoy  Sigih for e direction as I %ei

confue with the platform  SGmetime

Any more suggestions to create utilize for the space in MRT

me 5 yusic e station

as & ‘¢ 50 £ ogu'\ej‘ n_Some.

?qﬁ of the  Station

Figure 34: The result of Interview 1 (4/15)
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Interview 1
Interview for MRT development

Gender: __ Male ﬁ‘emale -
Age: 22 years old
Monthly income: __ lower than 10,000 2_<0.000—30,000
__30,001-50,000 ___More than 50,000
What facilities would make your day easier?
ofee shep ad _opes ok, aud st offie
wold e we d e inMRY

What facilities would make your day happier?

hm@ WIRL

Any more suggestions to create utilize for the space in MRT

izt sugggetion
J(

Figure 35: The result of Interview 1 (5/15)



Interview 1

Interview for MRT development
Gender: __ Male _{.Female
Age: 2% years old '
Monthly income: ___lower than 10,000 _/10,000-30,00(}'
__30,001-50,000 ___More than 50,000

What facilities would make your day easier?

Bk Tolet  ommic 7o [fanily Mo ) Cowin
Rastavomn—t

What facilities would make your day happier?

Cor workine  Space
\

we-¥L

Any more suggestions to create utilize for the space in MRT

Soild gost

Figure 36: The result of Interview 1 (6/15)
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Interview 1

Interview for MRT development

Gender: __ Male _‘/Female
Age: 26 years old

Monthly income: __ lower than 10,000 __10,000-30,000
,_‘_/30,001-50,000 __ More than 50,000
What facilities would make your day easier?

TOWETS ARSD WIEL, To\LETS To Eix MY MAKE UL

AND WAL Yo RE ABLE CKRBcn. € -MAlLs REFoORE

Wreovrye | °

What facilities would make your day happier?

PRorMoTiomg | MAREESALIT EVENSTS | (i MRT

TaTioN CcETS TOO Qe T SOMETIMMES

Any more suggestions to create utilize for the space in MRT

THERE 13 STLL ALo o FReg  SPALE Tuay O

Bve U\&«Q,

Figure 37: The result of Interview 1 (7/15)
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Interview 1
Interview for MRT development
Gender: ___ Male _,ZFemale
Age: LB years old
Monthly income: __lower than 10,000 __10,000-30,000
__30,001-50,000  +More than 50,000

What facilities would make your day easier?

Show__Jime, @r_jgp_ﬂmg,_x}gug T Pe stahon

What facilities would make your day happier?
Wi pould ko woe Jor oy 95
n u»&egpw& howe 0o sighd) oudhine)

Any more suggestions to create utilize for the space in MRT

Aoilet v e siekim
alo _avore. Co&?eeJT/“T}P

Figure 38: The result of Interview 1 (8/15)
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Interview 1

Interview for MRT development
Gender: __ Male A’emale
Age: ZX years old
Monthly income: __ lower than 10,000 __10,000-30,000
Aom-so,ooo __More than 50,000

-

What facilities would make your day easier?

M@ oninene e _and  wore,
spof fo ATM.", et office wn big Striom

What facilities would make your day happier?

WIEL witbin e\/eﬂj Serhon

Any more suggestions to create utilize for the space in MRT

Wb i ould haye iled

Figure 39: The result of Interview 1 (9/15)



Interview 1

Interview for MRT development
Gender: __L Male __Female
Age: 95 years old
Monthly income: ___lower than 10,000 __10,000-30,000
__30,001-50,000 / More than 50,000

What facilities would make your day easier?

Cray and Go Qesh«m”/

Eachi  Exjt Ctnmeél to each othey

Pogt _ofice

What facilities would make your day happier?

Cofkee 5hc|0

dpa / Massag g

Any more suggestions to create utilize for the space in MRT

Tt WIfl Res’h“?[ Pery

Voavel  Inbor machion

Co ~woriks no  SPele
<~ t

Figure 40: The result of Interview 1 (10/15)
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Interview 1
Interview for MRT development
Gender:\_/.Male __Female

Age:__ 25 years old

Monthly income: ___lower than 10,000 __\/10,000-30,000

__30,001-50,000 ___More than 50,000

What facilities would make your day easier?

Feorte ToileXrz; i+ i \W\’Dossi\:\.ﬂ._ Loy a\«‘aoh&-

to_anticioate wlen gqou \ave to use o

ﬂ?‘j is alze ‘\""\‘PO(WL* b vem MTPO""MA—
Yo gl conme cd=f

What facilities would make your day happier?

Live  vaugte  wodX S abes szt b a4

Y 3‘h—e$sM MAa AN
J 9]

Any more suggestions to create utilize for the space in MRT

Pur ™ wmore stoves. s Yoo wencl_ spore .

?e(?\,qp\u&osprea&m\m\&.

Figure 41: The result of Interview 1 (11/15)
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Interview 1

Interview for MRT development

Gender: ~/Male __Female .
Age: s years old

Monthly income: __lower than 10,000 __10,000-30,000
M_/30,001-50,000 ___More than 50,000

What facilities would make your day easier?

P o
Ondwe  Hive fakle o;ﬂ boiwlgt et Mfm.

What facilities would make your day happier?
ﬂev‘g‘ma} e
Gy Rl
ini o
Gl Shep
Any more suggestions to create utilize for the space in MRT
Wt -5
Toilet
$o - offiew

Figure 42: The result of Interview 1 (12/15)
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Interview 1
Interview for MRT development

Gender:Aale __Female.

Age: ZEI years old

Monthly income: __lower than 10,000 __10,000-30,000
40,001-50,000 __More than 50,000

What facilities would make your day easier?

(‘Dcéi’o;@ce, MJ)\ MM w e wein

e

T

What facilities would make your day happier?

Skep gl J ot g@},@ wme st
fre WE w JBx Slabprn

Any more suggestions to create utilize for the space in MRT

coffee SL‘Q'P o Covviempane Shve

Figure 43: The result of Interview 1 (13/15)
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Interview 1

Interview for MRT development

Gender: _‘/Male __Female
Age: 31 years old

Monthly income: __ lower than 10,000 __10,000-30,000
;/30,001-50_.000 ___More than 50,000

What facilities would make your day easier?

4 )

=0
_-M%#Mwﬁxa wockit - ¢ Reee

i$w('/\mf\--l—°-.(-c,-b<_b~n.m~-‘e/~¢- spot

What facilities would make your day happier?
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e 3. MRT glodedb—.

Any more suggestions to create utilize for the space in MRT

Toleks Plexge

Figure 44: The result of Interview 1 (14/15)
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Interview 1

Interview for MRT development
Gender: ___ Male éFemale
Age: AX years old
Monthly income: __lower than 10,000 __10,000-30,000
30,001-50,000  __ More than 50,000

What facilities would make your day easier?
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auemngm%u{b.w

CAaser

What facilities would make your day happier?
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aaQJA“Wc’\- 4 Ko MRT  \=xkvos,.

Any more suggestions to create utilize for the space in MRT

Figure 45: The result of Interview 1 (15/15)
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Interview 2

REGIONAL CENTRE FOR MANUFACTURING SYSTEMS ENGINEERING
Faculty of Engineering, Chulalongkorn University

Phayathai Road, Bangkok 10330, Thailand

Tel. (662)2186804, Fax (662)2186805, Email: Cuse.chual@gmail.com

Interview 2
Candidate’s name: Mr.Anawin Juntaruthai

Interviewed by: Ms.Wirasinee Tongsoo

1.Why do you think there are opportunities to develop Thailand Cultural Center underground station?

| would like to separate Opportunities of Thailand Cultural Center underground station into 4
factors by land’s utulization:
1. Convenient Store and Nightspots (Esplanade and Ratchada’s Trian night market)
2. There are a lot of office buildings near this station such as AlA building, True
corporation building and etc.
3. In the future, This station will be transit underground station between orange line
and blue line.
4. Near China’'s Embassy
According to above 4 factors, they will attract people to use underground station and travel by

underground rail more.

2. What is strength of Thailand Cultural Center underground station?
Strength of this station:
Future: Transit station between orange line and blue line.

Present: Land is using for many activities.

Figure 46: Result of Interview 2 (1/2)
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3.What is weakness of this station that it needs to be developed?
| would separate into 2 poln!s:‘
1. Station layout is not appropriate for commercial development
2. There are empty spaces, which lack of management and development. This area

should be developed for attracting customer

4.What is threat of this station, that makes this station undeveloped?
1. Layout/zoning of station
2. Area development in this station is slower than Rama9, which is next fo this station
3. No connected walk way between station and Esplanade (convenient store)

Therefore, this station cannot be attracted passengers.

(Interview Signature)

CAnSWIN 3\1\4"3-{‘".}((63 )

Figure 47: Result of Interview (2/2)

!
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APPENDIX 5: Feedback and Comment from Thailand underground station

REGIONAL CENTRE FOR MANUFACTURING SYSTEMS ENGINEERING

REGIONAL CENTRE FOR MANUFACTURING SYSTEMS ENGINEERING
Faculty of Engineering, Chulalongkorn University

Phayathai Road, Bangkok 10330, Thailand

Tel. (662)2186804, Fax (662)2186805, Email: Cuse.chual@gmail.com

Company Feedback

Excellent Good  Fair Poor

1. How appropriate is the approaching methodology | | M | | | |

2. How would you rate the overall quality of the thesis |7| I | 1 I

3. How practical is the thesis towards the development of underground '7] I | [ | | |
transit station

4. How effective is the solution towards the problem found ld I | | ] |

5. How satisfy underground transit station toward the result in overall |7] I | [ | [ |

Comment and suggestions

.The.cancept of design satisfy. passengers.at.study. station..Overall................
.method.and analysis might help.our.company. to.create. the. master.plan.....
.to develop other station in very soon future. The resultiswell
constructed in academic purpose and realistic. However, all of these

“have to be under government policy and agreement for the actual”
“operation, which has to study and apply when designing the master "
B

Signature
(Semprasons S, )

Figure 48: Feedback and Comment from Thailand undergroud station
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Miss Wirasinee Tongsoo was born on 12th November 1991 in Khonkaen,
Thailand. In 2010, she firstly finished the high school from Demonstration school of
Khonkaen University (secondary school) in Khonkaen, Thailand. Then she continued
her education in the dual undergraduate degrees of Chemical Engineering from
Thammasat University, Thailand and University of Nottingham, United Kingdom in

2010 and graduated in 2014.

Afterwards, she decided to start the dual degree in 2014 in Supply
Chain and Logistics Management (SCLM) with the cooperation of the Regional Centre
for Manufacturing Systems Engineering, Chulalongkorn University, Thailand and

University of Warwick, United Kingdom.
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