
 

 

 

 

 

 

ARCHITECTURAL TECHNOLGY 

AT3 

SEMESTER 2 

AIDAN WALSH 

28th MAY 2012 

 



 

 

Contents: 
Topics:                                                                                                                                      

Fire safety                                                                                                                                                                             

Investigation of structural system                                                                                                                                      

Space requirements                                                                                                                                                            

GA drawings 

Façade detailing and thermal envelope (handed up separately on A1 sheets) 

Schedules 
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Classification of building: 

 Group 3: Office (Table 0.1)     

 

 
 

Occupancy loads: 

 
Ground floor:                                                                                       

Café: 50 

Kitchen: 9 

Reception: 11 

Meeting room: 85 

 

First/Second floor: 

Office: 94 

 

 

 

 

 

 

B1- Means of escape and travel distance: 

The aim of this section is to provide a safe means of escape from each room in the building. 

We must also ensure that there is an alternative means of escape from the building (Part b : 1.0.4). 

the maximum distance for escape is 18m and I have indicated and shown this in the following 

drawings. 

1.3.5 Calculation of Minimum Stairway Width: 

1.3.5.1 General - Every escape stairway should be wide enough to accommodate the number of 

persons needing to use it in an emergency. This will depend on the number of stairways provided 

and whether the escape strategy is based on the total or phased evacuation of the building (or part 

of the building). 

 
I have calculated the appropriate size of stairs for the building and they have been drawn in to 

comply with the building regulations.  

Travel Distances: (table1.2) (m) 

 
In the case of our building it can be seen that the building does in fact comply with the building 

regulations as none of the distances exceed that which are shown in the table above. 

The stair widths are going to be a total of 1100mm from hand rail to hand rail. The same applies for 

the exit doors in the stairs lobby and they must be 1100 mm wide from ope to ope. 

1.4.9 Lifts: 

1.4.9.1 Evacuation lifts - In general it is not appropriate to use lifts when there is a fire in the 

building because there is always the danger of the lift becoming immobilised as a result of the fire, 

and of persons being trapped inside. However, in some circumstances a lift may be needed as part 

of a management plan for evacuating people with disabilities. In such cases the lift installation 

needs to be appropriately sited and protected, and needs to contain a number of safety features 

that are intended to ensure that the lift may remain usable for evacuation purposes during the fire. 

In the case of this building the lift is compartmentalised and is to the correct size (according to part 

M) and is therefore an evacuation lift and complies with the technical guidance documents. 

 

 

Third floor: 

Office: 80 

 

Fourth floor: 

Office: 80 

 

 



 

 

Part B: Fire and Safety 

                                                                                      

 

 

 

 

 

 

 

 

 

 

 

B3- Compartmentation: 

The areas I choose to compartmentalise are the: 

 Stairs/ Lobby/ Lift area on each floor. 

 Café  

 Car park/ Basement 

Reason for compartmentalising the Stairs/ Lobby/ Lift area: in order to allow each person safe 

passage out of the building in the case of a fire developing elsewhere. The compartments in 

these instances are going to be compartments inside compartments (stairs is compartmented 

within the compartmentation of the overall office). 

Reason for compartmentalising the café: to eliminate the threat of a fire spreading from the café 

on the ground floor and therefore allowing everybody to escape the building safely. 

Reason for compartmentalising the basement/ carpark: the basement is again another high risk 

area as there is a lot of services passing through it as well as all the cars parked there and it 

therefore must be separated. In the case of a fire starting in the basement this would again give 

all persons in the building a warning and allow them to exit safely. 

 

 
Note: All compartmentation walls and floors should have at least 30 minute fire resistance in 

accordance with the technical guidance documents 

  

 

 

 

 

B5- Access and facilities for the fire service: 

5.0.2: The main factor determining the facilities needed to assist the fire service is the size of the 

building 

Access: 

5.3.1: In low rise buildings without deep basements fire service personnel access requirements may be 

met by a combination of the normal means of escape, and the measures for vehicle access in sub-

section 5.2, which facilitate ladder access to upper storeys. In other buildings the problems of reaching 

the fire, and working inside near the fire, merit the provision of additional facilities to avoid delay and 

to provide a sufficiently secure operating base to allow effective action to be taken. 

These additional facilities include fire fighting lifts, fire fighting stairways and fire fighting lobbies, 

which are combined in a protected shaft known as the Fire fighting shaft (Diagram 33). 

 
These facilities are provided to the firefighters in that this area in the building is compartmentalised 

and therefore will allow safe access. 

Facilities:  

Provision of Hydrants 5.1.7 :The following buildings should be provided with one or more external fire 

hydrants, complying with the requirements of BS 750: 1984 Specification for underground fire 

hydrants and surface box frames and covers , and with any specific requirements of the relevant fire 

authority: 

- Every building provided with an internal fire main, wet or dry; 

- Every building having a floor area on any storey of more than 1000 m2 

Fire hydrants should be located as shown in Diagram30. The building I am looking at has all the above 

facility’s available and is therefore in compliance with the technical guidance documents. 



 

 

Investigation of structural system:  

 

 

 

 

 

 

 

 

 

 

 

 

Cross laminated timber: 

 Cross-laminated timber provides an innovative massive building system for single- and multi -

family residential buildings, multi-storey residential and commercial buildings. It also provides 

structure for buildings for business and industry in structural timber constructions. Cross-

laminated timber can be used throughout the structure. You can use it for the floors walls and 

roofs. An added bonus to using the cross laminated timber is the fact that you are able to leave 

it exposed either internally or externally and give that timber finish which can be very 

aesthetically pleasing. Cross laminated timber is constructed in a factory off site by gluing planks 

of timber together horizontally and vertically. It is a multiply and completely solid material made 

from wood. It is constructed of timber between 3 to 7 in thickness. Before the factory can 

construct the planks for any one project it must receive plans and sections indicating the 

required size of each plank. It is then delivered on site where each piece is slotted into position 

accordingly. All pieces are prefabricated and have been designed in the factory to fit perfectly 

into each section on site. When the cross laminated timber is delivered on site it is hoisted into 

position using a crane and bolted into position. However before any of the cross laminated 

timber can be delivered on site the foundation and all ground works must be complete. 

Although the construction of the cross laminated timber in the factory is quite a lengthy one, the 

process of putting it together and constructing it on site is very quick and easy. When it is 

delivered on site it is just a matter of putting each piece together like a jigsaw puzzle. 

There are many advantages to using cross laminated timber such as ,air tightness, fire 

resistance, thermal insulation and acoustic insulation and of most importantly sustainability. A 

major question asked when talking about cross laminated timber is how it reacts to fire. The fact 

that CLT is so compact and airtight it means that it has a burning rate of 0.67mm per minute. 

This is very good for a timber product and will allow a building to be safely exited before the 

structural integrity is threatened. 

 

 
 

 

 

 

 

The effects of swelling and shrinkage are also vastly reduced and the load may be transferred in 

more direction than one. 

An example of the type and size of cross laminated timber that can be gotten can be seen below: 

(this example comes from the Stora Enso Company) 

- Big board dimensions: 2,95 m x 16 m with a thickness of up to 40 cm  

- Prefabricated boards with cut-out doors and windows ready for assembling  

- Multi-layer board with crosswise arrangement of lamellas  

- Dry building system with a minimum of swelling and shrinkage of the boards 

- Best performance in static and physical properties 

 
Cross laminated timber has a very low embodied energy.it may use quite a bit of energy in 

processing the finished product but when compared to reinforced concrete and steel this is in fact 

very low. It not only has a lower embodied energy but weighs one third less than steel and five 

sixths less than concrete. The total amount of embodied energy used to produce it is six times less 

than the same required strength of steel. For that reason cross laminated timber has a low 

embodied energy. 

 

In the following pages I will show the layout of the CLT panels in the building we have been given to 

look at. I will have to at some stages throughout the building use steel column and beams. An area 

where I will have to use the steel I-beams is over the large glazing areas on the front face of the 

building. I will also have to use steel columns through the centre of the office area as the span is too 

great for the CLT floor panels to handle. The use of beams and columns can be seen on the grid 

drawn out in the following pages. 

  



 

 

Investigation of structural system:  

 

 

 

 

 

 

 

 

 

 

 

 

Tilt up concrete: 

Tilt up concrete unlike most modern, green and environmentally friendly materials has been 

around for a long time. It was first used in construction around the 1940’s. It can be used for all 

types of construction but is most commonly used in larger buildings. Not only is it an efficient 

method of constructing a building but it also very aesthetically pleasing.  

The materials used in making tilt up concrete are water, sand, gravel and cement. The concrete 

is usually produced a few miles off the job site (depending on the size of the construction.) and 

the panels are manufactured on-site. If you wanted to make the concrete even more 

environmentally friendly you can use waste materials in the concrete such as fly ash in order to 

displace some of the cement. Tilt up concrete also provides a good insulating layer. It works best 

in moderate climates, as the concrete takes in the solar energy during the day and releases it at 

night. In order to satisfy the building regulations you will however need to add some insulation. 

Although it will require insulation this is far less than what would be required for other forms of 

construction. Tilt up concrete is also recyclable. Unlike most materials it can be removed and be 

reused for other purposes such as buildings, foundations and roads. Another reason tilt up is a 

sustainable form of constructing is because of the lack of waste. In fact there is virtually no 

waste when using this system as the concrete is ordered in the amount required to construct 

the panels. In the case of any miss calculations, miss measurements there will be moulds on site 

to allow for the construction of emergency blocks.  

Tilt up concrete like all concrete forms of construction is very rigid and durable. They are one of 

the best building materials for resisting the elements (wind, waves, fire). It has a very low 

maintenance. When the panels have been complete they are hoisted into position using a 

mobile crane (as can be seen in the photo above). This allows sections of the building to go up 

very fast and once the walls start to form the building will follow in very quick succession 

compared to other forms of construction. 

 
Tilt up concrete has a very low embodied energy. It again like CLT may use quite a bit of energy 

in processing the finished product but when compared to other building materials it is in fact 

quite low. The reason tilt up concrete has such a low embodied energy is due to the components 

that make it up. The four components of tilt up concrete are water, cement, gravel and sand. 

Water, sand and gravel are three of the most readily available materials in the world and is 

available almost anywhere you go. This keeps extraction and transportation costs low which in 

turn leads to low embodied energy.  

 

 

For this type of structural system I am going to use hollowcore flooring slabs for both the floor and 

roof structure. These slabs are pre cast slabs that are delivered onto site and placed into a position 

using a crane. There are many advantages to using this form of floor and roof construction. The 

main ones being its speed of erection, strength and its durability. 

 

 
 

Hollow core floor slabs can be gotten in a range of different lengths and thicknesses depending on 

the distance the must span. They are usually around 1197mm wide. The sizes and spans are as 

follows: 

 150mm thick slab will span 8m 

 200mm thick slab will span 9.5m 

 250mm thick slab will span 11m 

 300mm thick slab will span 12.5m 

These are average sizes for the hollowcore floor slabs and I obtained the above figures from O’reilly 

concrete. Different companies will offer slight variations in the thicknesses and distances the 

hollowcore slabs can span. 



 

 

Choice of structural system:  

 

 

 

 

 

 

 

 

 

 

 

 

 

The structural system I have chosen to go with will consist of cross laminated timber, steel 

beams and hollowcore slabs.  

 

Main structure: 

The main form of construction throughout the building will be cross laminated timber. I choose 

this form of construction as it has many advantages. It has great thermal properties and is also 

made from a sustainable and renewable material. I will be using CLT panels for the construction 

of most of the building. The walls will consist of a 156mm thick CLT panels consisting of 5 layers 

and the floors will consist of 309mm thick CLT panels consisting of 9 layers. The floor slabs will 

be supported off the walls where possible but at some point’s steel will be required to support 

the floor panels. The panels are easily installed using a crane. They are hoisted into position and 

are then bolted and screwed together. The CLT panels are placed into position according to their 

location on the drawing. The building all slots together piece by piece like a jigsaw puzzle. 

 

 
 

 

 

 

 

 

 

Secondary structure: 

However I will also be using steel and hollowcore floor slabs. 

I will be using steel around the large glazed areas on the front façade of the building. I will also be 

using steel columns and beams up through the main office area of the building as the distances are 

too great for the CLT panels to span. My reason for choosing these steel beams over other 

structural members such as concrete is down to many reasons. The first being the fact that the CLT 

panels have been thoroughly dried out and they may be damaged by casting wet concrete on top of 

it. This would not be the case with steel as it is dry and will not have any effect on the CLT panels. 

Another advantage of using the steel is the fact that it is very strong. It will require less thickness 

than other materials and therefore leave room for other services. I will use round steel columns in 

the office area. I have chosen this type of column purely for aesthetic purposes. 

 

 
 

I will be using hollowcore floor slabs for the ground floor. I have chosen this form of construction as 

the basement below is constructed of cast concrete and blockwork and I didn’t want to have the 

CLT floor slabs sitting down on top of a wet construction. This form of construction is also quick and 

easy.  

 



 

 

Space requirements:  

 

 

Space requirements are a crucial factor that must be taken into account when designing a 

building. The main areas I am concerned with in this particular building are: 

 Basement car park 

 Basement lift shaft, stairs and lobby area 

 Ground floor café 

 Ground floor lift shaft, stairs, toilets  and lobby area 

 First floor lift shaft, stairs, toilets  and lobby area 

 Second floor lift shaft, stairs, toilets  and lobby area 

 Third floor lift shaft, stairs, toilets  and lobby area 

 Fourth floor lift shaft, stairs, toilets  and lobby area 

I must look at the amount of people that are going to be using these areas on any given day. 

We must then design these areas to suit. 

In order to do this I am going to use the metric hand book as guidance.  

 

Basement: 

The first area I am going to look at is the basement car park. 

 
I have provided sufficient car spaces for the office building which can be seen in the following 

drawings. I have also provided 2 wheel chair accessible spaces which are located directly across 

from the lifts and stairs entrance. 

 

The next area I looked at is the lift and stairs shaft in the basement area. I used a combination of 

both the building regulations and the metric handbook to design this area  

 

 

 

 

 

 

 

 

Ground floor: 

I am now going to look at the ground floor area. The first area I had to design was the lift, stairs and 

toilet area for the ground floor. I again did this using a combination of both the metric handbook 

and the technical guidance documents. 

Another area I had to look at on the ground floor was the café area. I had to provide adequate toilet 

facilities in this area as well as a locker room for the staff. I also had to design a counter area for the 

staff to serve the customers.   

 

 

First/Second/ Third/ Fourth floor: 

The first, second, third and fourth floor will all consist of the same layout for the lift, stairs and toilet 

area. . I again did this using a combination of both the metric handbook and the technical guidance 

documents. These areas all have roughly the same occupancy and that is why they will have the 

same layouts. Each floor will have a male toilet consisting of: 

 2 Cubicles 

 3 WHB 

 2 Urinals 

 2 Hand dryers 

 

Each floor will also have a female toilet consisting of: 

 

 3 Cubicles 

 2 WHB 

 2 Hand dryers 

Every floor will also contain a WC 

 

I have provided adequate facilities for every floor and I have drawn out the layout for each floor in 

the following pages. I have shown the relevant sizes for each area and the required fittings. The 

drawings are scaled at 1:50 and are all in accordance with both the technical guidance documents 

and metric handbook. 

 

 

 


