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1. Chapter One: Project’s Review 

1.1.  Introduction  

Jeddah is known both to be the second largest town in the Kingdom of Saudi Arabia in terms 

of population (3.5 million) and its economic importance, and also the gateway to the Holy 

Cities visited by millions of Muslims per year. It was necessarily for Jeddah to restructure the 

transport systems which mainly depended on cars.  Due to heavy traffic, it became difficult 

for people to reach their destinations on time. This promoted governments to think of laying 

special tracks within city’s limits, either underground, on surface or overhead to ply trains 

that could move uninterrupted and make moving within city limits easier and faster for the 

dwellers. Metro rail, which was limited to a few advanced countries only a few decades ago, 

has now become a necessity in countries where population in metropolitans has increased 

many fold putting a huge pressure on traffic on city streets. Metro tracks are built 

underground to avoid any clash with city traffic but at places, administration gets space to lay 

tracks on road. In certain circumstances where it is not possible to lay underground tracks, 

overhead tracks have to be built. Metro stations are mostly underground and stairs are built 

for people to come out of the station to the surface. For an efficient and fast metro network, it 

is necessary to have a network of buses to support metro rail. Stations spaces are important 

examples of public spaces which are in close connections with the social life of people. Also, 

the social interaction and relation between people and city environment will become so 

important for metro station spaces. Therefore, metro stations play an essential role in urban 

life. Thus, it is essential to consider the metro stations as public spaces in order to reach the 

social sustainability. 

 

1.2.  Project Overview  

The overview of the project include the definition of the project, its goals and significance, as 

well as the project objectives. 
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1.2.1.  Project Definition 

Metro station is a station for a rapid transit system which is dedicated to a city travel for fast 

and efficient movement, to reduce vehicular traffic and pollution. An interchange station is 

located at intersection of two different metro lines. Passengers alight a train from corridor and 

board another platform in a different lie without having to cross the fare barriers.  

 

1.2.2.  Project’s Goals and Significance  

Aiming to encourage the use of public transportation as a valid alternative to private 

transportation by designing a well studied attractive station that should appear as: 

 A facility that processes movement of passengers between transportation modes;  

 A building that plays an important civic role in the city—a gateway, a center, a focus 

to the community; and  

 A multi-use facility potentially serving not only metro transportation, but other 

attractive services.  

 

1.2.3.  Project’s Objectives  

The objectives of the project contain economical, environmental and social points, which 

include: 

 Design a station that could reflect Jeddah’s traditional identity in a modern way. 

 Respecting the natural environment by having an environmental friendly design, 

which support the concept of public transportation, and encourage people to live with 

green practices. 

 Help the daily passenger to reach their destination quickly by designing a 15 minute 

away walk to platform. 

 Encouraging the people to gather and be socially active. 

 Make the station a destination itself, by providing key commercial facilities.   
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 Encourage the start up businesses by providing an area for them to practice their 

work. 

 Response for the 2030’s Saudi vision plan: 

- To make Jeddah in the top rank of the 100 best cities in the world. 

- To support population growth. 

- To encourage exercising and walking.  

- To provide a citizen friendly project. 

- To use innovative funding approaches. 

 

1.2.4.  Project’s Historical Review  

The history of this project began in 1830 when Liverpool and Manchester Railway was 

opened. The new steam-powered rail technology created in 19th century was adopted by the 

rapidly industrializing nations, it was a preferred method for moving manufactured goods 

between factories and cities. In order to win the political support, it was needed to make new 

depots with lines which offered passenger services. From this time on, the construction of 

train stations with their different types began in the world’s most major cities.  

 

1.3.  Project Design Overview  

The design overview of the project include its concept and philosophy, requirements and 

construction details. 

 

1.3.1.  Concept and Philosophy  

The main concept of any station project is to link between the passengers and the metro 

transportation. Thus, its idea is to provide the facilities that could satisfy the needs of 

passengers, because they are the number one users of the station. The design character of the 

station should be reflective of the primary functions of the building as to fulfill these multiple 

roles, the station should be designed with an organizational simplicity, creating an 
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architecturally intuitive plan that utilizes spatial hierarchy, lighting, and other architectural 

cues to provide a clear and understandable way of moving through the building and finding 

needed services. Encourages the station building and its elements to utilize a contemporary 

expression representing metro transportation as a modern transportation mode, with an open 

and inviting concourse, naturally lit, and with views in and out.  The station location could be 

classified into four types, neighborhood commercial, activity center, town center and 

interstate, and its design should respond to the location itself. (Chart.1.3). The stations are 

monuments to architectural design and style, and the stations of the future are no exception. 

Impressive and futuristic shapes combined with sustainable materials and enhanced 

passenger and transportation flow concepts make many of the new constructions 

revolutionary architectural and public transport models.  

(Chart.1.3. The four types of station location.) 

 

1.3.2.  Project’s Requirements  

The typical requirements of the project include ticketing area, waiting area, concourse and 

platform, support services and storages, as well as administrative services. Additional 

facilities could be added in order to support the main goal of the project and its objectives.  

 

Neighborhood 
commercial 

which has an 
acceptable 

walking 
distance.

Activity center 
in a busy 

city’s 
downtown.

Town center 
associated 

with historical 
buildings

Interstate 
between two 
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1.3.3. Construction details 

Construction of the station could be classified into three types with sub-types: 

1. Above ground: Aerial 

2. Ground: At-grade, retained fill, open cut & retained cut. 

3. Underground: Cut and cover, mined, stacked and binocular. 

 

1.4. Summary  

Due to the heavy traffic, the government of Saudi Arabia planned to provide metro lines for 

Jeddah, because it was necessarily to restructure the transport systems which mainly 

depended on cars. A metro project requires to have stations for people in order to enter and 

transport within it. Metro station is a station for a rapid transit system which is dedicated to a 

city travel for fast and efficient movement, to reduce vehicular traffic and pollution. An 

interchange station is located at intersection of two different metro lines.  The goal of the 

project is aiming to encourage the use of public transportation as a valid alternative to private 

transportation by designing a well studied attractive station that should appear as a facility 

that processes movement of passengers between transportation modes; a building that plays 

an important civic role in the city—a gateway, a center, a focus to the community; and a  

multi-use facility potentially serving not only metro transportation, but other attractive 

services. The design character of the station should be reflective of the primary functions of 

the building, as well as the cultural identity of the location and its environmental aspects. 
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2. Chapter Two: Case Studies 

2.1.  Introduction  

This chapter analyzes several different case studies of stations. It discusses its basic data, 

description, concept, program, floor plans, and special characteristics. After that will 

conclude to compare the case studies and find the average areas percentage pie chart. This 

chapter also discusses two recently built stations and how the new trends in station appear in 

them. 

 

2.2.  Case Studies Overview  

Several case studies are taken from all over the world, including These stations have variety 

of types, locations and areas. Each one is totally different from the other. The first case study 

is Wuhan railway station, it is a renovation project to an early existed one. The other case 

studies, Metro station 20 proposal and The Flinder street station, are excellent competition 

proposals. The last two case studies are recently built stations from Riyadh and San 

Francisco.   

 

2.3.  First Case Study: Wuhan station 
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2.3.1.  Basic data  

Name: Wuhan station. 

Type: Railway station 

Location: Wuhan, China. 

Designer: menagement, Recherche, Pole d'Echanges (AREP), the Fourth Survey and Design 

Institute of China, MaP3, and SNCF-IGOA 

Completed: December, 2009. 

Building gross floor area: 114,602 m2 

Surface area: 120,000 m² 

 

2.3.2.  Project description 

The station is one of the three main passenger railway stations of Wuhan. It is both 

contemporary and at the same time, reverential to tradition and past times.  The roof acts as a 

landmark to the area while sheltering the platforms and various amenities below. It is 

certainly the most catchy feature of the building, which is sweeping form of nine overlapping 

wings is steeped to symbolize china’s nine provinces, giving the roof a clear visual hierarchy. 

The two large wings illustrate one of the most famous Wuhan legends, a yellow crane. Aside 

from acting as a monument for the surrounding city, the station is a link between lakes to the 

north and south. Gardens surround the structure, tying these two bodies as well as creating an 

intermediary between the city and the station. (Figure.2.3.2) The station has 11 platforms and 

20 tracks. It serves the Beijing-Guangzhou High-Speed Railway, the Shanghai-Wuhan-

Chengdu High-Speed Railway, and Zhengzhou/Jiujiang-bound passenger trains. 

https://en.wikipedia.org/wiki/AREP
https://en.wikipedia.org/wiki/SNCF
https://en.wikipedia.org/wiki/Wuhan
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(Figure.2.3.2. Wuhan station site plan) 

 

 

2.3.4.  Project concept  

 

      The station affirms its strong architectural identity, form expresses function. Access 

routes to the platforms are central to the composition. The interplay of access routes and 

levels creates a three-dimensional space beneath the roof canopy, animated and punctuated 

by the movements of trains and passengers.  

 

2.3.5. Program analysis, floor plans analysis  

 

Platform level: VIP waiting room, ticketing, ticket offices, other offices, machine room, VIP 

parking. (Figure.2.3.5.1) 
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Ground floor level: public waiting, express & normal train arrival hall, ticketing, ticket 

offices, staff and machine paid area, commercial, taxi parking, public car parking, long 

distance bus station, exit plaza and exhaust for metro. (Figure.2.3.5.2) 

 

Drop off level: Departure concourse, security check, express waiting hall, normal waiting 

hall, interchange area, normal train departure, corridors, and different services and facilities. 

(Figure.2.3.5.3) 

 

 

 

(Figure.2.3.5.1. Platform of the platform level) 
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(Figure.2.3.5.2. Plan of ground floor) 

 

(Figure.2.3.5.3. Plan of drop off floor) 
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2.3.6. Details  

 The interplay of access routes and levels creates a three-dimensional space beneath the roof 

canopy, animated and punctuated by the movements of trains and passengers. The different 

itineraries all help to discover a space designed for exchange that is simultaneously efficient 

and poetic. The wings extending out from either side of the body completely roof in the 

platforms. They overlap, allowing sunlight to stream in over the multiple levels. The roof is 

also translucent to help with the lighting. They are composed of roof sections created out of a 

succession of partially overlapping wavelets, which provide views of the sky. They protect 

the platforms very effectively while at the same time allowing the natural light to filter 

through. (Figure.2.3.6) 

 

(Figure.2.3.6. Daylight inside the building) 
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2.3.7.  Space distribution  

 

 

2.3.8.  Case study’s Conclusion  

Pros: 

1. Design inspired from the traditional symbol of Wuhan city. 

2. Smart use of natural light 

3. The roof is also, itself translucent, which of course helps with the lighting. 

4. The form expresses the function clearly. 

 

Cons: 

Massive project with minimum services. 
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2.4.  Second Case Study: Metro Station 20 Proposal 

 

2.3.1.  Basic data 

Name: Metro Station 20 Proposal 

Type: Metro Station  

Location: Sofia, Bulgaria. 

Total Area: 6,000 m2 

Designer: Zeybekoglu Nayman Associates, Inc. 

 

2.3.2.  Project description  

 It creates an underground world inspired by the cities’ culture and modern day aspirations. 

The design strategy by ZNA seeks to take advantage of the overlapping relationship between 

Obikolna Street and the proposed station below. The design of a centralized median, which 

moderates traffic, becomes the glass spine of the station. Composed of high angled walls in 

white architectural concrete the station is formed to capture natural light. The use of daylight 

as an architectural element assists orientation for passengers and provides a sense of security 

to the underground world below. It allows for the atmosphere of the station to be transformed 

by the color of the sky. During the day the outside is brought into the station and at the night 

the glowing illumination from within becomes part of the street scene. 
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2.3.4.  Project concept  

The concept of the project was to keep the movements of the streets and build the station 

below ground, with an iconic appearance for identification of the station. (Figure.2.3.4) 

 

 

(Figure.2.3.4. The 3d stacking of the underground station showing the 

concept) 
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2.3.5. Program analysis, floor plans analysis  

The access of the station is from the street level, then passengers would be guided to the 

ticketing area though places to where they could sit, shop, and dine. Open to all, this level has 

direct access to both sides of Obikolna Street through a new pedestrian underpass. Ticketed 

areas and the platforms are separated by a series of turnstiles that lead to zones of vertical 

transportation. The circulation is clear efficient and easy to read.  (Figures.2.3.5) 
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(Figures.2.3.5. Floor plans ) 

 

2.3.6. Details  

 

The technique of penetration for daylighting for an underground station gives the sense of 

security and safety for the passengers, also changes the indoor atmosphere by the color of the 

sky. (Figures.2.3.6) 
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(Figures.2.3.6. Sky light inside the station) 

 

 

2.3.7.  Space distribution  
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2.3.8.  Case study’s Conclusion  

Pros: 

1. The impressive use of daylight inside the underground station. 

2. Iconic design  

3. Availability of services within a small scaled metro 

4. Many access points 

5. Smart design in the middle of the street. 

2.5.  Third Case Study: The Flinders Street Station "People's Choice Award" Winning 

Proposal 

 

 

2.3.1.  Basic data   

Name: The Flinders Street Station   

Type: Railway station 

Location: Melbourne, Australia. 

Designer: Eduardo Velasquez + Manuel Pineda + Santiago Medina 
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2.3.2.  Project description  

The Railway Experience will be greatly enhanced in the design with the inclusion of a new 

Western Concourse and an extensive deck that will cover the platforms. This deck will be 

scattered with voids allowing light, air and vegetation to extend downwards to the railway 

platforms. The existing Eastern Concourse and train platforms are to be extended to 

accommodate the predicted increase in passenger numbers. The increased facilities provided 

on the site will transform Flinders Street Station into an exciting destination rather than just a 

transitory transport hub as it is at present. 

 

2.3.4.  Project concept  

The 'Courtyard Within a Station' concept seeks to activate the north bank of the river, as well 

as the western end of the site, and to improve the connection to Federation Square; the idea 

was to not only make the station a significant transportation node within Melbourne, but a 

new social and cultural center for the city. The development of an urban park above the 

railway roof transforms the station into a highly accessible and usable public space that 

enhances both the everyday commuter and the visitor’s experience of Melbourne and 

contributes to its status as one of the world’s most livable cities. The entire design of the site 

allows for a multiplicity of uses that a modern city like Melbourne should expect from its 

public spaces. The new Western Precinct, the cultural and retail re-invigoration of the 

Administration Building, the hospitality of the Glass Box Atrium, the transformation of the 

railway roof into a vibrant Urban Park all serve to activate the Flinders Street Station, 

demonstrating that this design is more than an architectural solution. It is a vital piece of the 

puzzle to push Melbourne’s status beyond that of the world’s most livable city to one of the 

world’s great cities. (Figure.2.3.4) 

http://www.archdaily.com/tag/melbourne
http://www.archdaily.com/tag/melbourne
http://www.archdaily.com/tag/melbourne
http://www.archdaily.com/tag/melbourne
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(Figure.2.3.4. Site plan) 

2.3.5. Details  

The Flinders Street Station Redevelopment embraces sustainability, taking inspiration from 

the models we find in nature, as a means of providing a socially just, culturally rich and 

ecologically restorative urban community. This biomimetic approach is a crucial response in 

a world of limited resources and a changing climate. Numerous environmental sustainable 

design features had been incorporated into the proposal such as water conservation and re-

use, on-site energy production, smart technology for control of lighting and shading, and 

vacuum waste collection.  (Figure.2.3.5) 
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(Figure.2.3.5. Sustainability studies) 

2.3.6.  Space distribution  
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2.3.7.  Case study’s Conclusion  

Pros: 

1. Many accessibility points 

2. Being a new social and cultural center for the city. 

3. Sustainability is well implemented in the station 

 

2.6.  Comparison and Conclusion  

The different types of stations with their different scales mainly have the same space program 

components, but they differ in the percentages regarding the location, concept and the needs 

for each stations. Thus, each case study has its own architectural identity which responds to 

its situation. All the case studies focused on provision of natural light as it is an important 

point for a better experience the passengers, as well as an economic and environmental 

solution in this mega project. 

 

 

2.7.  Site selection criteria  

The site selection of the station is critical. It should be done by professionals after taking 

agreement from the government. Some station buildings are built as renovation, but in Saudi 

Arabia it is recently starting to make this type of mega project. 
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2.8.  Average areas percentage pie chart  

 

 

2.9.  Newly designed stations 

Two newly designed stations are good examples to benefit and learn from. The first one is in 

Riyadh, and the other one is in San Francisco.  
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2.9.1. Riyadh’s Qasr alhokm metro station 

 

 

Timeline: 2012 – expected 2017 

Status: Under construction 

Location: Riyadh, Saudi Arabia 

Typology: Transit, Transport 

Client: Ar-Riyadh Development Authority (ADA) 

 

The Qasr Al Hokm Downtown Metro Station will become an icon for the renaissance of the 

city of Riyadh. Building upon the principles of sustainability, the station highlights a new 

consciousness of this generation, to build a future that recognizes the value of natural 

resources and its important role in urban regeneration, based upon the principals of 

sustainable urbanism. The Downtown Metro station is designed as an urban plaza with a 

large canopy providing shade to the surrounding public spaces and channeling daylight down 

into train station below ground.  The polished stainless steel canopy functions as a landmark 

signaling the station's entrance. (Figure.2.9.1.1) The atrium features an accessible garden at 

the bottom, an unexpected element in the underground station. The garden is accessed 

from the Red line platform and the Blue line platform, and allows passengers to wait for 

their train whilst seated in the shaded lush garden. The inside surface of the canopy is to 

be covered with a daylight harvesting system. Based on a fiber optic system, daylight is 
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channeled to light fittings in the below-grade levels. In this manner lighting can be 

maintained during the day time without using energy and without bringing heat into the 

building. (Figure.2.9.1.2) The Metro Station's design is sustainable on multiple levels –

 environmentally sustainable in providing energy, water conservation, daylight harvesting, 

natural shading and ventilation; economically sustainable in providing an efficient public 

transport hub in a densely populated city to reduce traffic congestion, and above all socially 

sustainable, providing a vibrant public space for all the citizens of Riyadh to enjoy. 

 

 

(Figure.2.9.1. The reflective shading canopy) 
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(Figure.2.9.1.2. The atrium) 

2.9.2. San Francisco's new transit center 
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Architects: Pelli Clarke Pelli Architects  

Location: California, USA 

Size: 1.5 million square feet / 140,000 square meters 

Year: 2017 

Type: Mixed-use, Retail, Terminal, Park 

Transbay Transit Center will be a state- of- the- art multimodal transit station in downtown 

San Francisco, linking 11 transit systems and connecting the city to the region, the state, and 

the nation. The innovative, highly sustainable design includes a 2.2-hectare (5.4-acre) rooftop 

park that will anchor the growth of a new mixed- use neighborhood. In the spirit of New 

York’s Grand Central Terminal and London’s Victoria Station, Transbay’s soaring light- 

filled spaces will give San Francisco a grand entrance that befits its status as one of the 

world’s great cities. The new Transit Center will stretch for five blocks along Mission Street, 

one block south of the city’s Financial District. (Figure.2.9.2.1) A gently undulating wall, 

floating above the street on angled steel columns, will be visible from afar, creating a 

graceful, luminous, and welcoming image. At street level, shops and cafes will draw visitors 

and energize the surrounding neighborhood, while high above, the trees and flowers of the 

rooftop park will invite people to visit for longer periods, transforming the Transit Center 

from a commuter hub to an urban destination. Within the Transit Center, the space is open 

and light- filled. Tall, structurally expressive skylights — “Light Columns” — bring the 

sunshine deep into the building, creating a vibrant, inviting atmosphere. The largest Light 

Column forms the central element of the 36- meter tall grand hall, transbay’s primary public 

space. Reaching from the park, down through the bus deck and Grand Hall, and all the way to 

the train platforms two stories below grade, this dramatic structure will provide light and long 

views to all areas of the Transit Center. The heart of Transbay’s design is the rooftop park. 

(Figure.2.9.2.2) Dense with nature and activities, it will have over a dozen entry points, 

potentially including bridges to surrounding buildings. Active and passive uses are woven 

into the landscape, including a 1,000-person amphitheater, cafes, and a children’s 

playground, as well as quiet areas for reading, picnicking or simply taking a break. The park 

will present a wide variety of Bay Area ecologies, from oak trees to a wetland marsh. The 

park is symbolic of Transbay Transit Center’s considerable commitment to environmental 

http://www.arch2o.com/tag/station/
http://www.arch2o.com/tag/Terminal
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quality and sustainability. The building’s annual energy consumption is projected to be up to 

25 percent lower than the 2008 Title 24 Energy Efficiency Standards, and the project is on 

track to receive a Gold certification under the LEED 2009 rating system. 

 

 
 

(Figure.2.9.2.1. The station floating above the street) 

(Figure.2.9.2.2. The roof garden of the station) 
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2.10.  Summary  

The case studies demonstration made the have average perspective for the program 

understood, as well as the importance of public circulation of the station. I have learned that 

the identity of the location should also be reflected clearly in the design of the station. The 

importance of sustainability is clear to conserve energy in this type of mega project. Some 

case studies show that is important to provide the passenger a pleasant journey by providing a 

good design for the different uses, not only for the aim of transportation.  
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3. Chapter Three: Site Selection and Site Analysis 

 

3.1. Introduction 

 

Jeddah metro company had proposed different locations for stations along with four different 

paths of metros. (Figures.3.1) 

 

 

 

(Figures.3.1. The proposed metro station lines with station locations 
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3.2. Site Selection Criteria 

In order to select the most appropriate site for the project, a criteria should be done to 

logically find the site which has the highest points of others.  

 

3.2.1. Explanation of criteria  

 

Land 

 

Criteria Outstanding Good Satisfactory Borderline 

 

Poor 

 

Ownership 

status 

 

5 4 3 2 1 

Regulations 

 

5 4 3 2 1 

Site size 

 

5 4 3 2 1 

Site shape 

 

5 4 3 2 1 

Expansion 

potential 

 

5 4 3 2 1 

Utilities 

availability 

 

5 4 3 2 1 

Topography 5 4 3 2 1 

Proximity to 

related  

programs 

 

5 4 3 2 1 

Existing use 

and possible  

displacements 

5 4 3 2 1 
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Circulation 

 

Criteria Outstanding Good Satisfactory Borderline 

 

Poor 

 

Vehicular 

access and 

traffic  

impacts 

 

5 4 3 2 1 

Parking 

availability; 

event  

and daily use 

 

5 4 3 2 1 

Service access 

 

5 4 3 2 1 

Pedestrian 

access 

 

5 4 3 2 1 
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Sensory environment 

 

Criteria Outstanding Good Satisfactory Borderline 

 

Poor 

 

Appropriateness of  

architectural scale and  

massing 

 

5 4 3 2 1 

Views and visual 

impacts 

 

5 4 3 2 1 

Open space impact 5 4 3 2 1 

Image and character 

 

5 4 3 2 1 

Symbolic associations  

– 

historical and cultural 

values 

 

5 4 3 2 1 

Potential for creation of  

quality outdoor spaces 

 

5 4 3 2 1 

Solar exposure, shadow 

and  

microclimate impacts 

 

5 4 3 2 1 

 

 

3.2.2. Evaluation for different alternatives 

 

The proposed alternatives are located in the same line (red line), and located in the 

intersection between two metro lines. 
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3.2.2.1. Alternative I 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location: Intersection between Palestine street and Sari street.  

 

 

 

3.2.2.1.1. Criteria and points 

 

1) Land: 

 

- Ownership status: 5 

  

- Regulations: 5 

  

- Site size: 5 

  

- Site shape: 4 

  

- Expansion potential: 5  

  

- Utilities availability: 4 

  

- Topography: 5 

 

- Proximity to related programs: 4 
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- Existing use and possible displacements: 5 

 

 

2) Circulation: 

 

- Vehicular access and traffic impacts: 5 

  

- Parking availability; event and daily use: 5 

  

- Service access: 5 

  

- Pedestrian access: 5 

 

  

3) Sensory environment: 

 

-  Appropriateness of architectural scale and massing: 5 

  

- Views and visual impacts: 3 

 

- Open space impact: 3 

 

- Image and character: 4 

 

- Symbolic associations - historical and cultural values: 4 

  

- Potential for creation of quality outdoor spaces: 5 

 

- Solar exposure, shadow and microclimate impacts:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



46 

 

3.2.2.2. Alternative II 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location: Intersection between King Abdulaziz road and Sari street.  

 

 

 

3.2.2.2.1. Criteria and points 

 

1) Land 

 

- Ownership status: 5 

  

- Regulations: 3 

  

- Site size: 5 

  

- Site shape: 4 

  

- Expansion potential: 5 

  

- Utilities availability: 3 
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- Topography: 5 

 

- Proximity to related programs: 3 

  

- Existing use and possible displacements: 5 

 

 

2) Circulation total 

 

- Vehicular access and traffic impacts: 5 

  

- Parking availability; event and daily use: 4 

  

- Service access: 5 

  

- Pedestrian access: 2 

 

  

3) Sensory environment 

 

-  Appropriateness of architectural scale and massing: 5 

  

- Views and visual impacts: 3 

 

- Open space impact: 2 

 

- Image and character: 5 

 

- Symbolic associations - historical and cultural values: 4 

  

- Potential for creation of quality outdoor spaces: 5 

 

- Solar exposure, shadow and microclimate impacts: 3 
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3.2.2.3. Alternative III 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location: Intersection between King Abdulaziz road and Hera’a street.  

 

 

 

3.2.2.3.1. Criteria and points 

 

1) Land: 

 

- Ownership status: 5 

  

- Regulations: 5 

  

- Site size: 5 

  

- Site shape: 4 

  

- Expansion potential: 5 

  

- Utilities availability: 4 

  

- Topography: 5 
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- Proximity to related programs: 4 

  

- Existing use and possible displacements: 5 

 

 

2) Circulation: 

 

- Vehicular access and traffic impacts: 5 

  

- Parking availability; event and daily use: 4 

  

- Service access: 5 

  

- Pedestrian access: 4 

 

3) Sensory environment: 

 

-  Appropriateness of architectural scale and massing: 4 

  

- Views and visual impacts: 3 

 

- Open space impact: 3 

 

- Image and character: 5 

 

- Symbolic associations - historical and cultural values: 1 

  

- Potential for creation of quality outdoor spaces: 5 

 

- Solar exposure, shadow and microclimate impacts: 2 

 

3.2.2.4. Decision making 

 

A decision making was taken based on the criteria to select the best alternative. 

 

3.2.3. Best alternative 

 

 

 

 

 

 

 

 

Criteria Alternative I Alternative II Alternative III 

Land 42 38 42 

Circulation 20 16 18 

Sensory 

environment 

27 27 21 

Total 89 81 81 
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3.3. Selected Site Analysis and Design Responses  

 

This section discusses the site’s historical importance, information, regulations, accessibility, 

traffic, neighborhood analysis, landmarks, climate, views, noises and problems. After that it 

discusses the design responses for the selected based on the site analysis. 

 

 

3.3.1. Site’s historical importance 

 

The site is located in Palestine street which is named after the placement of the American 

embassy for political reason. The site as well is overlooking from distance King Faisal 

Palace. 

 

3.3.2. Site’s information 

 

The site is located between two busy streets which are Al-Andalus street and Palestine street. 

The site area is 15,750. The site dimensions are 225 m * 70 m. The site has pedestrian walk 

which is a big advantage for the project goal.  

 

 

3.3.3. Site’s regulations 

 

The gross floor of the building should not exceed 60% of the site area. 

 

 

3.3.4. Accessibility 

 

The site could be accessed by the pedestrian walks of Palestine street, as well as vehicle 

accesses from all the streets.  (Figure.3.3.4) 
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(Figure.3.3.4. Accessibility analysis) 

 

3.3.5. Traffic 

 

The high traffic mainly comes from Al Andalus street, with medium and low traffic from the 

accessible other streets. (Figure.3.3.5) 

 

 

(Figure.3.3.5. Traffic analysis) 
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3.3.6. Neighborhood analysis 

 

The surrounded neighborhood has variety of uses, mainly residential and mixed used 

buildings. (Figure.3.3.6) 

 

 

(Figure.3.3.6. Neighborhood analysis) 

 

 

3.3.7. Site’s landmarks 

 

The site is overlooking the American embassy from the other side of Al Andalus street, as 

well as Alriydh Bank. From Palestine street the site is overlooking chili’s restaurant. 

Jamjoom center is almost half kilometers away from the site. (Figure.2.2.7) 
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(Figure.2.2.7. Site’s landmarks) 

 

 

3.3.8. Site’s climate  

 

This section will discuss the geographic location and climatic conditions  

 

3.3.8.1. Geographic location 

The city of Jeddah is located on the west coast of the Kingdom (latitude 29.21 

north & longitude 39.7 east), in the middle of the eastern shore of the Red Sea 

south of the Tropic of Cancer. To the east are the plains of Tehama, which are 

considered the low heights of the Hejaz region. To the west along the beach there 

are parallel chains of coral reefs.  
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3.3.8.2. Climate 

Jeddah is directly affected by the climate of the geographic location which 

means high temperatures and humidity during the summer. These temperatures 

are around the early the 40s, when the city falls under the influence of a low 

seasonal zone with a solid and warm air mass. Humidity reaches its highest 

levels in summer because of the high temperature of sea water and it is lower in 

winter due to the impact of the moderate air mass associated with high pressure. 

(Figure.3.3.8.2) 

 

(Figure.3.3.8.2. Climate data for Jeddah) 

 

3.3.8.3. Wind rose 

The prevailing winds over Jeddah are North West winds due to the city's coastal 

location on the shore of the Red Sea. These winds are usually light-to-moderate 

winds for much of the year. However, sometimes Southern winds blow through 

winter, spring and fall accompanied by a rise in temperature. These winds get 

active sometimes and their speed may cause great sandstorms. They may also be 

accompanied by thunderstorms and heavy rain. (Figure.3.3.8.3) 
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(Figure.3.3.8.3 Wind speed) 

3.3.8.7. Sun path  

The stereographic diagram below shows the sun path of the site with the 

surrounded buildings. The site is surrounded by different heights of buildings 

from two sides, west and south, which could provide shading for the building 

during the day. (Figure.3.3.8.7) 

 

 

 

 

 

 

 

(Figure.3.3.8.7. Stereograph of the site) 
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3.3.9. Views  

 

The site is currently blocked from Al Andalus street because it is under construction, but 

there is a previously taken image of the site. (Figure.3.3.9) Views from site show on the 

eastern side the American embassy behind Al Andalus street, on the southern it shows chili’s 

restaurant, and on the western side it shows mixed used builds of Palestine streets, and the 

northern side it shows vacant land. 

 

 

(Figure.3.3.9. View to site) 

 

3.3.10. Noises 

 

The noises mainly come from Al Andalus steet and decreases in Palestine street and other 

surrounded streets. (Figure.3.3.10) 
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(Figure.3.3.10. Noises) 

 

 

3.3.11. Site’s problems 

 

- The site is located between two streets which have high to medium traffic, which are 

both source of noise and reason for lateness. 

- The site has no pleasant views. 

 

3.4. Summary and design responses 

1. Based on the accessibility and traffic analyses, the accessibility is from four sides, 

therefore each side should be for specific users to reduce the traffic of entries. 

2. Based on the neighborhood analysis, the site is surrounded with residential areas on the 

other side of Palestine street (Al Ruwais district) with number of important buildings, 

therefore a link of pedestrian path should be provided.  

3. Based on the climate analysis, the climate of Jeddah is hot during summer, therefore a 

provision of cooling and shading techniques within the building is important. The good wind 

comes from northwest to west side, and the project should benefit from these two sides. 
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4.  Based on the sun and overshadow analysis, the site has overshadow on the southern and 

western sides, and the pedestrian walk of Palestine street is from the southern side, therefore 

it is good to have a plaza area on that side. The solar radiation on the eastern side is huge, 

therefore the building should find techniques to block the sun without blocking natural light. 

5. Based on the noises analysis, the operational and quite areas should be located on the north 

or west sides for a better workplace or a relaxing environment.  

  



59 

 

 

4. Chapter Four: Project’s Space Program and Analysis 

  

4.1.     Introduction 

This chapter contains a detailed study for the architectural programming of the metro station. 

The case studies gave a briefed overview and guidelines of what exactly are the major 

contents of similar project.  

Through a certain process and within my programming framework, I'm about Applying these 

guidelines with respecting the projects’ site and culture will let the the project achieve 

success.  

 

4.2. Building type study 

 

The metro station is under the category of transportation buildings, and will serve metro rapid 

transit system.  

 

4.2.1.    Functional requirements  

 

Based on the case studies, the components of the station are categorized into seven types 

which include: 

 

1. Entrance and Circulation: integrating the station into public space and the public way;  

2. Waiting and Boarding: seating and other amenities for Amtrak passengers awaiting their 

departure. Dedicated waiting areas can be physically separated from other areas of the 

station and have dedicated restrooms and other amenities;  

3. Customer Service: the public face of Amtrak where passengers obtain train information, 

purchase tickets, and check baggage;  

4. Support Spaces: back-of-house spaces that support the station functions, including staff 

offices and support spaces; police and security offices and holding area; baggage 

handling spaces; and information technology equipment;  
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5. Intermodal Transit Services: related transportation uses including street car, city bus 

systems, and commuter rail;  

6. Amenities: restrooms, retail, vending, restaurants, and/or other amenities; and  

7. Building Support Spaces: mechanical, electrical, storage and other support spaces. 

 

 

 

4.2.2. Design for passenger 

 

The passenger circulation comes in two types, arriving and depurating, passing with almost 

all the facilities in an inversely way. (Figure 4.2.2) 

 

 

(Figure.4.2.2. Passenger circulation) 
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4.2.2.1. Consideration for passenger circulation 

 

Studies to consider before planning to ensure the primary goal of the station are met, which 

are to configure the public areas, circulation routes, and vertical circulation elements to 

handle the passenger flow and experience. 

 

- Consider the passenger peak 15-minute ridership (entering and exiting) 

-  Natural orientation to the surrounding area 

- Design of vertical circulation elements to meet demand and maintenance 

requirements 

- Adequate queuing in front of all vertical circulation elements  

- No overlap of queens  

- No reverse changes in direction, whenever possible 

- No cross flows 

- An orderly hierarchy of decision points, so that the procedures needed to be followed 

when using the station such as purchasing a ticket or reaching the correct platform.  

 

 

4.3. Program Assumption 

 

The daily number of ridership is around 20,000 passengers. The program is based on this 

information. The assumption of areas are taken from similar case studies and standards of 

surrounded public buildings, and additional areas were provided to support the goal of the 

project. 

 

 4.3.1. Number of users 

 

The standard number 90 passengers per vehicle * 15 vehicles per hour = 1,350 passengers per 

hour per direction. This number suggests a maximum daily ridership of around 20,000. 

 

4.3.1.1. Parking  

In order to support public transportation, the assumption of parking is to provide little parking 

spots, for emergency cases and charge per hour. Thus, it is easier for passengers to use 

sustainable methods to arrive and leave the station with.  
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4.3.2. Areas  

 

 

The areas are divided into 7 zones;  

1. Mechanical, electrical and safety areas 

2. Platform  

3. Restaurants 

4. Administration 

5. Public spaces 

6. Mosque 

7. Services 

8. Platform 

 

 

4.3.3 Zones percentage 

 
 

 

 

 

 

 

4.4. Space Program 

 

The space program is classified into 5 zones: platform area, administration area, public space 

areas, MPH area, and ancillary spaces areas.  

 

 

 

 

Restaurants
4%

Administration
1%

Public spaces
59%

Mosue
1%

Services
2%

Platform
11%

Mechanical, 
electrical and 
safety areas 

22%

ZONES PRECENTAGE
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4.4.1 Restaurants 

Number Description Area 

of 

space 

Number 

of 

space 

Total Area Notes 

1 Restaurants 235 

m² 

4 940  

2 Kitchens 24 m² 4 96  

3 Lobby 227 

m² 

1 227  

 

 

Total of restaurant area spaces: 1,263 m²  

 

 

 

 

4.4.2. Administration 

 

 

Number Description Area 

of 

space 

Number 

of 

space 

Total 

Area 

Notes 

1 Ticketing 

office 

249 

m² 

 

1 249 m² 

 

 

2 Archive 

office 

11 m² 

 

1 11 m² 

 

 

3 Printing 9 m² 

 

1 8 m² 

 

 

4 Supporting 

office 

13 m² 

 

1 13 m² 

 

 

5 Admin 

office 

25 m² 1 25 m²  

6 Toilet  9 m² 1 9 m²  

7 Corridors 28 m² 1 28 m²  

 

Total of administration spaces: 343 m²  
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4.4.3. Public spaces 

 

 

Number Description Area 

of 

space 

Number of 

space 

Total 

Area 

Notes 

1 Male gym 558 

m² 

1 558 

m² 

 

2 Female gym 428 

m² 

1 428 

m² 

 

3 Gym lobby 170 

m² 

1 170 

m² 

 

4 Shops Vary 50 7,051 

m² 

Vary 

between 

41 m2 – 

800 m2 

5 Parking 1,970 

m² 

1 1,970 

m² 

 

6 Library 1,012 

m² 

1 1,012 

m² 

 

7 Outdoor cafe 836 

m² 

1 836 

m² 

 

8 Circulation 6,582 

m² 

distributed 6,582 

m² 

 

 

Total of public spaces: 18,607 m²  

 

4.4.4. Mosque 

 

 

Number Description Area 

of 

space 

Number 

of space 

Total 

Area 

Notes 

1 Men entrance  

 

26 m² 1 26 m²  

2 Prayer hall 

 

120 

m² 

1 120 

m² 

 

3 Male toilets 

 

44 m² 1 4 m²  

4 Women 

entrance 

 

25 m² 1 25 m²  

5 Women 

prayer hall 

 

84 m² 1 84 m²  

6 Female toilets 

 

32 m² 1 32 m²  

 

Total of mosque zone: 291 m² 
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4.4.5. Services 

 

 

Number Description Area of 

space 

Number 

of 

space 

Total 

Area 

Notes 

1 Public toilets 119 m² 3 357 m²  

2 storage 38 m² 3 114 m²  

3 Cleaning 

room 

12 m² 3 36 m²  

4 Corridors 34 m² 3 102 m²  

 

Total of services zone: 609 m² 

 

 

 

 

 

4.4.6. Platform 

 

 

Number Description Area of 

space 

Number 

of 

space 

Total 

Area 

Notes 

1 Ticketing and 

mezzanine 

342 m² 2 684 m²  

2 Platform 1,400 

m² 

2 2,800 m²  

 

 

Total of platform zone: 3,484 m² 

 

 

4.4.6. Mechanical, electrical and safety areas  

 

 

Number Description Area of 

space 

Number 

of space 

Total 

Area 

Notes 

1 Low 

voltage 

room 

57 m² 2 114 m²  

2 Lighting 

power 

98 m² 1 98 m²  

3 Track 

ventilation 

137 m² 1 137 m²  

4 Smoke fan 

room 

150 m² 1 150 m²  

5 Automatic 

fares 

27 m² 1 27 m²  
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control 

room 

6 Domestic 

pump room 

113 m² 2 226 m²  

7 Signaling 

room 

74 m² 1 74 m²  

8 Mechanical 

room 

50 m² 6 100 m²  

9 UPS Room 21 m² 2 42 m²  

10 Battery 

room 

30 m² 2 60 m²  

11 FM 200 10 m² 2 20 m²  

12 Make-up 

room 

90 m² 3 270 m²  

13 Supervisory 

control 

23 m² 1 23 m²  

14 Telecom 

room 

46 m² 2 92 m²  

15 Air cooling 

yard 

407 m² 1 407 m²  

16 Data center 71 m² 1 71 m²  

17 Chiller 

room 

66 m² 1 66 m²  

18 HVAC 

room 

180 m² 1 180 m²  

19 Cart 

parking 

12 m² 2 24 m²  

20 Control 

room 

25 m² 1 25 m²  

21 Rack room 123 m² 1 123 m²  

22 Smoke 

extract 

44 m² 4 176 m²  

23 Technical 

gallery 

access shaft 

40 m² 5 200 m²  

24 Support 

room 

20 m² 2 40 m²  

25 Lighting 

power 

98 m² 1 98 m²  

26 Electrical 

room 

22 m² 3 66 m²  

27 Traction 

power 

substation 

220 m² 2 440 m²  

28 Fast fire 

water tank 

120 m² 2 240 m²  

29 Fast fire 

pump room 

129 m² 1 129 m²  

30 Tunnel 28 m² 1 28 m²  
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ventilation 

system 

31 MCC Panel 

room 

35 m² 1 35 m²  

32 Medium 

voltage 

services 

substation 

79 m² 1 79 m²  

33 LV switch 

room 

73 m² 1 73 m²  

34 Signaling 

room 

40 m² 1 40 m²  

35 Remote 

control 

room 

37 m² 1 37 m²  

36 Electrical 

closet 

12 m² 1 12 m²  

37 Disconnecto

r room 

16 m² 1 16 m²  

38 Platform 

screen door 

12 m² 2 24 m²  

39 Telecom 

room 

68 m² 3 136 m²  

40 circulation 2,906 

m² 

distribute

d 

2,906 

m² 

 

 

 

 

Total of mechanical, electrical and safety zone: 7,104 m² 

 

 

4.4.5. Total of areas 

 

The total area of all the zones is 31,791 m², including all 4 floors. 

The rest of the available areas could be used as outdoor areas and future expansion.  

 

  

 

4.5. Functional Analysis 

The functional analysis is to study the relationship between functions in order to locate them 

in their appropriate side 

 

 

4.5.1. General bubble diagram 

 

The general bubble diagram show the relationship between functions, either strong, weak or 

no relationship. The bubble diagram show the function of spaces with the proposed entrance 

spaces. (Figure.4.5.1)  
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(Figure.4.5.1. General bubble diagram) 

 

 

 

 

 

4.6. Design Criteria and Guideline 

 

 

Usability, Efficiency, Quality and Value. Each of these themes includes a number of design 

principles and supporting design topics and criteria that should be considered and addressed 

equally during the planning or design stages of all station design projects. However, some 

topics or criteria may only be appropriate in particular circumstances, while others may not 

always be relevant.  The four Design Themes are articulated through a number of guiding 

principles, each principle includes one or more criteria that should be considered and 

addressed during the planning or design stage of a station.  
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4.6.1. Usability 

Stations and their surroundings incorporate a number of different functions. They offer public 

transport services arriving and departing from different locations, ticketing facilities, waiting 

areas, retail and catering (or other commercial) opportunities, and onward travel by bus, 

cycle, taxi or on foot.  

The movement of passengers, public transport vehicles and non-users through a station can 

be complex. Therefore, it is important to plan and design safe, legible and accessible spaces 

that make the use of our stations intuitive, attractive and accessible for all users.  

The design theme of Usability is covered by four design principles:  

• Movement  

- Plan spatial capacity to meet with predicted future demand  

-  Design legible spaces, with direct, convenient routes   

- Provide multiple access points to increase permeability and catchment area 

- Provide high quality lighting to support passenger movement and activities   

• Access and Inclusivity  

- Provide obstacle- and step-free spaces to accommodate the needs of all users   

- Optimize lift and escalator locations and capacities  

-  Provide for mobility assistance buggies where appropriate   

• Way finding and Passenger Information 

- Provide service information to meet with the needs of all passengers   

- Provide consistent way finding and signing, integrated within the built design 

- Provide information and direction beyond the station footprint   

- Provide accessible information throughout the station to enhance inclusivity   

 • Comfort and Attractiveness  

- Provide appropriate facilities, amenities and spaces   

- Provide effective climate protection, noise mitigation and control against 

unpleasant sensory experiences 

- Provide appropriate space for waiting areas  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4.6.2. Operability 

 

The design of station facilities and their immediate surroundings should promote efficient 

operations and maintenance in an environment that is functional, comfortable and safe. An 

efficient station design helps deliver a positive passenger experience, minimizes delays and 

disruption, supports modal integration and results in cost savings for asset managers and 

station operators over the full course of a station’s life. Planning of station improvement 

projects should also take account of the ongoing operational requirements of a live rail 

network and ensure that the integrity of operations and passenger safety are not 

impaired over the term of the project. Operability includes consideration of service 

coordination, operating costs, integrated ticketing, maintenance, safety and servicing.  

The design theme of Operability is covered by four design principles:  

• Station Operations  

- Provide appropriate spatial capacity for all station functions  

- Coordinate modal integration 

-  Provide for efficient service vehicle and delivery access and storage 

- Provide appropriate and convenient facilities for station staff 

• Management and Maintenance  

- Facilitate efficient station maintenance and cleaning   

- Establish rights and responsibilities of stakeholders  

- Use robust and resilient materials. 

- Establish an agreed heritage asset management process   

• Safety  

- Design facilities and spaces to minimize the potential for accidents to staff and station 

users   

-  Ensure full compliance with all statutory emergency requirements  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• Be Secure by Design  

- Assess and minimize the risk of malicious practices or natural threats through secure 

and sensitive design   

- Prevent crime through environmental design   

- Design usable, active and secure facilities and spaces for day and night use   

- Provide for effective use of CCTV   

4.6.3. Quality  

Providing high quality station environments will improve all aspects of a station user’s 

experience. Design of high quality facilities is based on a combination of performance, 

accessibility and function, all of which form an essential part of a user’s experience. 

Designing stations to integrate with their surrounding context can create active and vibrant 

public spaces and can influence how these areas are perceived by passengers, operators and 

others. Concentrating mixed- use developments within and around rail stations may make 

them destinations in their own right, presenting opportunities to enhance the user experience, 

adding value and encouraging investment and socio-economic and physical regeneration in 

surrounding areas.   

The design theme of Quality is covered by four design principles:  

• Integration with context  

- Design station facilities to integrate with the public realm  

- Design for an interconnected network of streets, footpaths, bike routes and public 

spaces  

- Encourage provision of active public spaces in surrounding areas  

• Promote good design  

-  Consider scale, massing and orientation of buildings and spaces   

- Design station environments where people want to travel, shop and work  

-  Use high quality materials and finishes appropriate to station context and function  
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• Sense of place  

- Locate and design stations to promote a positive image and identity while respecting 

their local context   

- Consider landmark design where demand or status provides justification   

- Add value through landscaping and public art   

- Design responsive and flexible places  

• Anticipate passengers’ dynamic, changing needs  

4.6.4. Value  

It is important to create social, economic and environmental value and instill a sense of civic 

pride and ownership in those who use the rail network and those who encounter it. 

Sustainable design in landscaping, infrastructure, materials and land use designations also 

enables efficient use of space and resources.  

The design theme of Value is covered by four design principles:  

• Whole life costs  

-  Consider whole-life and life-cycle costs  

-  Optimize functionality of built design  

• Positive economic, social and environmental impact 

- Apply environmental design best practice standards   

- Minimize energy use and explore sustainable energy sources  

-  Consider embodied energy and ease of maintenance   

 • Respect of site ecology  

-  Design landscapes to preserve and restore natural habitats  

-  Maintain and improve soil, water quality and use  

• Catalyst for regeneration  

- Optimize revenue generating opportunities 

-  Integrated developments  
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5. Chapter Five: The project 

 

 

 

 

5.1. Concept 

 

Issue based iconic building that resembles the dynamis of the project beneath the ground, 

with the addition ofdaylight and connections to have an underground that is full of life. 

 

5.2. Design development 

 

 

 

 

5.3. Site Analysis Summary 

 

Western side of Jeddah, Saudi Arabia. Proposed by Jeddah metro company, the site is located 

in the intersection of green line east and west (LRT), and red line north and south (MRT). 

The land is overlooking Palestine street in the south and Alandalus street in the west. Area: 

17,760. 
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4.4. Stacking diagram  
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5.5. Sustainability studies 

 

 

 

5.6. Life safety  

 

Life safety plan: 
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Fire exit details: 

 

 

 

5.7.Structural grid and elements 
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5.8. TBM details 

 

 

 

 

5.8. Plans 

Ground floor plan: 
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-1 floor plan: 

 

 

-2 floor plan: 

 

-3 floor plan: 
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5.10. Section 

 

 

 

 

 

5.11. 3D section 
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5.12. Platform interior shot 

 

 

 

 

5.13. Entrance shot 
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