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Introduction 

   Hung Hom Station Intercity Trough Train Station Concourse was done by Foster and Partners. 

Norman Foster is good at using the simplicity of steel structure to create fantastic spaces. The 

appreciation of sustainability can be revealed most of his architectures. For example, the Swiss Re 

Headquarter in London, the natural ventilation and lighting are driven into its distinctive building 

form. 

 

1.1 Summary of the Study 

The study of roof construction and detail aims to explore the design alternatives of the roof 

system. An analytical approach is taken in this report in order to prove the assumptions of those 

construction details in Hung Hom Station since the lack of detailed information of this project. 

By doing so, the exploration of different operational system can help us to understand their 

characteristics and selection criteria. The exploration of roof construction and detail is basically 

divided into 3 parts─ Metal Roofing, Skylights and Roof Drainage. The reason why these 3 

aspects were chosen, it is because they have a big connection with the roofing design and 

Foster’s design intentions. 

 

Introduction 
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1.2 What is roof? 

‘A roof which is a covering on the uppermost part of the building, protects the building and its 

contents from the effects of weather.’ 1 

The characteristics of the roof can be basically dependent on the concept of architectural design 

and intentions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 Wikipedia 

http://en.wikipedia.org/wiki/Roof 

Introduction 
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1. Design Intentions 

Design intentions can affect the use of materials, operational systems, texture, structures etc. in 

buildings. It is really important to start from the architect’s thought and then look in deep for the 

components of the building. The roof design is mainly driven by the chosen design intentions. 

2.1 Lightness 

Since the Hung Hom Station has to be fully operational during the whole construction, the 

construction materials have to be prefabricated instead of situ-in site. The lightness of the 

materials is important to speed up the installation and construction time in order to lower the 

disturbance to the site. 

2.2 Natural Lighting 

The provision of skylight is proposed to maximize the daylight getting into interior. It is efficient 

for energy savings to use the natural lighting as the main lighting during daytime. What is more, 

the 3-side glazing system is also proposed to achieve this. 

 

 

 

 

Design Intentions 
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2. Metal Roofing 

   Metal roof is a roofing system made from metal pieces. The most common metal materials being 

used in roof construction is corrugated galvanized steel. It is no longer only as a roof for the building, 

but also a component of building envelope.  

 Kalzip’s metal roofing building 

Since there are a lot of advantages for using metal roofing system, as following: 

- Light in weight 

- Portability 

- Durability 

- Fire and spark resistant 

- Recyclable 

- Design flexibility 

- Labor efficient 

- Little or no maintenance 

But, there are also some disadvantages, as following:  

- Provision of thermal expansion and movement on large roofs 

- Avoiding the use of incompatible materials which may cause unexpected and rapid 

corrosion 

Metal Roofing 
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There are tons of types in metal roofing. By exploring what we learnt in Kalzip session in Building 

Technology. Taking Kalzip’s products as examples of different metal roofing systems 

3.1 Liner Roof System 

The standing seam sheet and trapezoidal liner sheet profiled in parallel and across the roof 

purlins act as the primary support. It can be known as a purlin roof construction. 

 

3.2 Structural Cassette Roof System 

This type of roof system is to provide sound absorption performance. The acoustic conditions 

can be improved by optimize reverberation times. It eliminated the need for purlins and 

separated ceiling. 

 

Metal Roofing 
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3.3 Structural Deck Roof System 

An economical solution for long span roofing system and the elimination of purlins help to 

reduce the materials weight and shorten the construction time. 

 

3.4 Metal Deck Roof System in Hung Hom Station 

 

Compared to the Structural Deck Roof System (Kalzip’s products), the metal roof system used in 

Hung Hom Station is similar to it. However, the use of standing seam sheet is replaced by water 

proofing member, and so the clips are eliminated as well. Thus, the weight of construction 

materials and thickness are reduced that makes the installation faster and maintain its structural 

purpose at the same time. Another benefit is the cost can be lower during construction by using 

water proofing membrane instead of standing seam sheet, but the drawback is a frequent 

maintenance is needed.  

Metal Roofing 
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The attachment for modular corrugated steel plates which are prefabricated in the factory is 

simply using nuts and bolts. This easy and fast installation method can shorten the construction 

time, but the workmanship is required. 

 

Modular materials and attachment diagram 

 

 

Metal Roofing 



BT 301                                                                                    
                                                                                                  

Roof Construction and Detail   10 
 

3. Skylights 

‘Skylight is any horizontal window, roof lantern or oculus, placed at the roof of the building, often 

used for daylighting.’ 1 

‘Daylighting is the practice of placing windows or other openings and reflective surfaces so that 

during the day natural light provides effective internal lighting.’ 1 

Energy saved from the artificial lighting by introducing skylight in order to maximize the visual 

comfort. Furthermore, the orientation of the skylight system can affect the provision of light quality 

and energy efficiency. 

East-facing: Provision of maximum sunlight and solar heat gain in the morning. West-facing: 

Provision of sunlight and solar heat gain in the afternoon.  

South-facing: Passive solar heat gain is provided in the winter, but not desirable in the summer. 

For the skylights in Hung Hom Station are all north-facing which provides fairly constant but cool 

illumination. 

 

 

 

1 Wikipedia 

http://en.wikipedia.org/wiki/Skylight_%28window%29#Skylights 

Skylights 
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In order to achieve a significant energy savings, the control of mechanical and lighting systems is 

also required. 

Design alternatives for the shape of skylights installed in metal deck roof are divided as flat, 

square-pyramidal and pitched which are supported by the tertiary components.  

4.1 Flat Skylights 

They are able to transmit large amount of sunlight and solar heat gain into interior, receiving any 

direction of sunlight, but rarely being used in foreign country because of the snow loadings 

problem, particularly in cold climates which is not an issue for Hong Kong. 

 

4.2 Square-pyramidal Skylights 

A skylight design with high structural performance is able to resist strong wind due to its 

geometry. Its design also helps the rain water 4-side drained from the glass surface because of 

the inclined structural frame. However, its aesthetic value is low to the modern architecture as 

often used individually. 

 

 

Skylights 
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4.3 Pitched Skylights 

The structural design of double-pitched skylights is cater for long spanning skylight system. The 

rain water can be 2-side drained. Its characteristics are similar to square-pyramidal skylights. 

 

4.4 Pitched Skylights (Single-pitched) in Hung Hom Station 

 

Single- pitched skylights which is similar to flat skylight design, but with a inclined angle usually 

between 15° and 60° due to the structural and drainage issues and the gradient towards 

sunlight. Its design interpretates the simplest form of skylight system can be used in metal deck 

roof system. Daylight maximized by the long spanning charateristic developed from pitched 

skylights. 

Skylights 
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The Frame of skylights is hidden by the metal panel above the purlins in order to achieve the 

simplicity of the ceilings. Furthermore, the selection of single-pitched skylights can emphasize 

the beauty of the wave-form roof. Meanwhile, the rain water drainage on glass surface can be 

solved by the form of roof. 

 

Using tempered safety glass above the laminated safety glass is able to resist the impact from 

falling object since it is harder than standard glass. In case, the tempered safety glass breaks 

due to large impact, the laminated safety glass acts as a protective layer to hold the broken 

glass in order to prevent falling into the building and make people get hurt.  

Skylights 
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Sketch of roof section in Hung Hom Station 

 

 

 

4. Roof Drainage 

A proper roof drainage system is needed for rain water being drained from roof to the ground. In 

Hong Kong, heavy raining always happens during summer. An undesirable roof drainage system can 

cause the rain water being trapped on the roof and increase water loadings for the building. At the 

end, the water leakage may result in a failure of the building structure and harm human lives. 

5.1 Typical Gravity System 

This traditional system is an association of several downpipes and internal underground 

drainage which are incorporated with inspection chambers.  

Roof Drainage 
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Gravity system relies on the motivating force from gravity, driving the accumulated water in 

gutters towards the roof outlet. Each outlet has to connect with its own downpipe to convey the 

rainwater entering the underground drainage system, and so a poor appearance of the building 

can be made by large numbers of individual downpipes. Furthermore, the drainage velocity is 

lower because of the atmospheric pressure in the system. 

5.2 Syphonic System in Hung Hom Station 

   There are no downpipes can be seen inside the Hung Hom Station since they are all exposed 

sideway where the cars park nearby.  

 Inside the Hung Hom Station 

Roof Drainage 
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  Sideway of the building 

Therefore, the elimination of using typical gravity system in Hung Hom Station can be confirmed 

due to the absent of downpipes in the interior and the presence of downpipes aside the 

building. 

As using syphonic roof drain system in a building, the downpipes below the floor can be 

eliminated and turned into single connection of the downpipe and underground drainage. 

 

Typically, a roof outlet is supposed to be connected with the gutter. In the case of Hung Hom 

Station, the wave-form roof is also designed as to benefits the absent of gutters by using its 

trough in order to simplify the appearance of the building. 

Roof Drainage 
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Position of outlets 

 

Section of the roof in Hung Hom Station 

The components of roof outlet are designed to restrict the entry of air, especially the 

anti-vortex plate, and so a downward pulling force is created to suck the water higher in speed.  

 Exploded diagram of an outlet 

Roof Drainage 
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5. Alternatives 

Sustainable approach can be also related to roofing design due to the presence of green roof.  

6.1 Green Roof with Solar Panel 

Solar Panel is well-known as an energy saving system by energy conservation which refers to the 

reduction of energy consumption. Since the skylights in Hung Hom Station are north-facing, the 

other side opposite to the skylights is south-facing. That means the empty surface which is 

south-facing is desirable for the operation of solar panels due to more sunlight can be received. 

 

Standing seam metal roof with thin film solar panels 

6. Conclusion 

This report explored different kind of operational systems on roofing. For the roofing design of Hung 

Hom Station, it totally interprets Foster’s thought and design concept about lightness and provision 

of natural lighting. Moreover, it is also about the incorporation with non-structural components 

(Skylights and Roof Drainage) in order to maximize the design intentions. Throughout the 

exploration and analysis of the roofing systems, I have learnt how they are performed and related to 

the design concept even though there is lack of detailed information about this project. 

 

Alternatives & Conclusion 
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