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1. Vegetation
2. Zinc seperating vegetation and drainage bed
3. Fall prevention system
4. Waterproof membrane
5. Nails securing waterproof membrane 
6. Timber battons
7. Folded zinc parapet cover
8. Semi dried oak cladding
9. Timber beams (reused from site if possible)
10. Alternating timber stud wall (at 600mm centres) 
11. Recycled insulation
12. Suspended plywood ceiling
13. Timber window frame and lintel
14. Roller blind

15. Double glazing unit
16. Timber internal window sil
17. Timber fl oor boards (reused from site if possible)
18. Rigid insulation
19. Timber beams (reused from site if possible)
20. Concrete foundation pad
21. Reused concrete fl oor slab
22. Reused foundations
23. Th ermal break pads
24. Neighbouring brick wall (unoccupied)
25. Existing brick wall (English bond)

23
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Th e user group of Autistic students leads to sound being of 
particular concern, the eff ect of this is most apparent in the 
retention of walls, which is in part to mitigate noise entering 
the scheme from the surrounding roads and train station.

Th e structural strategy page will look at 
how the remaining walls will be supported 
at the and the reuse of existing elements.

Th e construction strategy pages will 
talk about the evolution of the scheme’s 
materiality and how the intervention will 
interact with the existing fabric.

Th e building performance page will zoom 
into the teaching kitchen and its heating, 
cooling, and ventilation demands.

Th e building services page will look at how 
the scheme’s layout and how fi re safety is 
handled.

Th e scheme is a garden and kitchen school for high school 
aged Autistic people that reuses a cinema that has been 
unoccupied for 30 years. Kitchens can be a particular 
problem for the comfort of this user group due to the sensory 
stimulation (strong smells especially) this reinforces the need 
for suffi  cient ventilation and cooling.

Th e reuse nature of this project also creates unique 
technological demands. Elements of the project include 
partial demolition, supporting the architectural aspiration 
of ruinifi cation, this creates a need for structure to support 
these ruins.

According to the data, the scheme will need to be heated 
for most of the year, although due to passive gains from the 
activity of cooking, these demands may not be as high as 
you might initially assume from the data.

Th is heat gain increases the likelihood that the scheme 
will need some form of active cooling during the summer. 
Coupled with Swansea’s relatively mild climate, a reversible 
air-source heat pump will likely be suitable to meet most of 
the building’s heating demands.

Using a form of MVHR could increase the effi  ciency of 
such a system and would allow for active ventilation while 
maintaining control over the temperature.

Alongside an overview of the scheme, these technology pages will focus in 
greater depth on diff erent parts of the that are more relevant to each topic:

'�������	�"��
Note the train station to the north and surrounding roads as 
sources of noise. Th e Elysium is largely sheltered from the 
prevailing wind by the building to its west, which also limits 
the daylight hours in the evening.
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As a great deal of weight has been taken of the existing fabric, with much less 
put back in its place (see image on the introduction page for the scale of the 
removal), the project will reuse the existing foundations, with notable exceptions 
being the bottom right of the section show here, where new fabric comes into 
contact with the ground. Th e footing of these foundations will be arranged so as 
to not disturb the existing concrete fl oor slab, although this will cost more than 
a more traditional pad foundation, it is only needed in a small area and saves the 
expenses of removing and replacing the fl oor slab.
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Th e structure that 
supports the ruins 
will be constructed 
from locally sourced 
semi-dried oak, as this 
supports the scheme’s 
sustainability and 
atmospheric goals, with 
a desirable silvering as 
the structure weathers. 
Steel fi xings will be used 
due to their hardiness 
and the opportunity to 
reuse them at the end-
of-life.

A.

��������	���	����	����
Th e top set of beams supporting the green roof (labelled A.) have the 
greatest span and the greatest dead load. Th e desire for the project is to reuse 
timber and/or steel elements from the part of the existing structure that is 
being dismantled. Because these elements will have the highest demand put 
on them, they will have fi rst pick of any suitable fabric.

As cataloguing the existing members is outside the scope of this project, 
I will instead calculate a minimum suitable size for the elements this roof 
would need. (Assuming that the timber classifi cation is around C16).

Load calculation
A sedum green roof has a saturated weight of approximately 80kg/m² 
(SemperGreen 2024).

If the beams are at 600mm centres, each beam will support the 300mm 
either side of it along its length (600mm * 5530mm) totalling 3.318m² per 
beam, giving a dead load of (80kg/m²*9.81km/m²*3.318m²) 2.604kN. Th is is 
modelled as a simply supported beam with a uniformly distributed load.

W=2.604kN
W/2=1.302kN
WL/8=(2.604*5.530)/8=1.800kNm

As the roof will only be accessed for maintenance, the live load will be 
modelled as a point load of 0.9kN.

Load: W=3.804kN
Maximum shear: W/2=1.902kN
Maximum bending moment: 
WL/8=(3.804*5.530)/8=2.6295kNm
Assuming breadth is .25m

Stress calculation

d = ROOT([3.804*5.53*6*10^6]/
[8*250*5.3])=ROOT(11907.238)
=109mm

Defl ection calculation

d= ROOT([(3.804*5.53)^2*52.08*10^3]
/[8800*250])=ROOT(10475.61)
=102.35mm

Th e limiting factor for sizing the beams will 
be stress, the beams will need to be larger than 
109mmx250mm at 600m centres.
If the assumptions are correct, these 
requirements will make it diffi  cult to reuse 
timber elements from the site. As there are few 
survivng steel elements it will likely be necessary 
that new or reused beams are sourced locally.
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Th e most demanding part of the project concerning construction are the infi ll walls where 
structure has been taken away. Th e treatment concerning existing walls can be seen on the left  of 
the section on the following page, wrapping the inside of the building with insulating material 
covered by wooden boards, to reduce the heating and cooling demands of the scheme. 

My initial response to these needs was to use rammed earth, 
inspired by Martin Rauch. Th is was for a number of reasons: 
it tied with the natural atmosphere of the garden, it would 
neatly interface with the remaining brickwork, and it would 
weather into itself as the plant life and students grew creating 
a desirable eff ect. Th e earth would also provide a great deal of 
thermal mass.

However despite growing use on mainland Europe, the specifi c 
structural system has yet to be proven in the UK and it is very 
likely contractors would be unfamiliar with the system. Due 
to these concerns, particularly those around weathering, the 
design evolved to use a more traditional timber system.

(All Good in the Wood 2024)

(Hagger 2015)
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Aft er reading the books ‘Material Transfers: Metaphor, 
Craft , and Place in Contemporary Architecture’ 
and ‘Building from waste: recovered materials in 
architecture and construction’ I wanted to try and 
incorporate elements of reused and recycled materials 
into the project’s construction beyond just the existing 
walls. Unfortunately many of the products or methods 
mentioned are unavailable in the UK and would be very 
costly, both fi nancially and environmentally, to import. 
Th is would likely nullify any positive attributes beyond 
aesthetic considerations. Some elements did make it 
through though, such as using rubble gabions to add 
thermal mass to parts of the garden.

One of the main takeaways from this was the desire 
to use renewable insulation such as straw or shredded 
paper, however this proved to be too space ineffi  cient 
when trying to implement it into the existing building.

Th e waste heirarchy (Welsh Government 2012)

���������	�
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(Sedum Green Roof 2016)

(Sedum Green Roof 2016)
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Th e current fabric is mostly grey brick, joined using 
an English bond. Wooden fl oorboards are supported 
by timber beams, with steel making the occasional 
appearance where extra support was needed.

(D Meurig 2021)

Th e precedent that had the most infl uence over the 
following construction detail was Médiathèque René 
Goscinny. I came across it as well as other infl uential 
precedents in the book ‘Detail in Contemporary 
Timber Architecture’ by Virginia McLeod.

Médiathèque René Goscinny (Mobilis [N.D.])
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1. Sedum
2. Zinc seperating vegetation and drainage bed
3. Fall prevention system
4. Waterproof membrane
5. 80mm nails securing waterproof membrane 
6. 40 x 50mm Timber battons
7. Folded zinc parapet cover
8. 30mm Semi dried oak cladding
9. 250 x 200mm C16 timber beams 
 (reused if feasible)
10. 152mm alternating timber stud wall 
 (600mm centres) 
11. Mineral wool insulation
12. Suspended plywood ceiling

13. Timber window frame and lintel
14. Roller blind
15. Double glazing unit
16. Timber internal window sil
17. Timber fl oor boards (reused from site if possible)
18. Rigid insulation
19. Timber beams (reused if possible)
20. Concrete foundation pad
21. Reused concrete fl oor slab
22. Reused foundations
23. Th ermal-break pads
24. Neighbouring brick wall (unoccupied)
25. Existing brick wall (English bond)

23

d
13. Timber window frame and lintel
14. Roller blind

bl l
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In terms of responding to the holistic approach to energy 
effi  cient design, the location, orientation, aspect ratio, 
and thermal mass are determined completely or in-part 
the the existing fabric that the project is responding to. 
Th is creates a greater reliance on the effi  ciency of the 
heating and lighting systems. Specifying more thermally 
resistant insulation is more  effi  cient but will begin to eat 
into the internal space or require the use of unsustainable 
products such as EPS or XPS. 

Due to the kitchen’s single aspect and high need for 
ventilation, the room will not meet the outlined targets. 
Th is can be compensated by ensuring that the other 
spaces in the project with fewer demands are suffi  ciently 
effi  cient to balance out this cost.

%�&����

Analysing the lighting of the project’s massing helped 
determine the layout of the garden.

1

2

3
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Using the programs Rhino and 
Grasshopper I was able to conduct 
a lighting study for the garden to 
determine if it was necessary to fully 
deconstruct the cinema’s southern 
wall or whether it could be partially 
taken down to maintain some 
noise protection from the direction 
and contribute to the project’s 
atmosphere.

By doing the study it became 
apparent that the wisest choice was 
to fully remove the wall, allowing 
the garden the best chance at 
success. Th e darkest spot (at the 
south east of the garden) will be 
where the fruit trees are positioned, 
giving them a chance to rise above 
the neighbouring obstacles and 
access light that other plants would 
not have been able to. 

Final Layout

r 
gets. 
r 
iently 
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As mentioned in the introduction, the 
project will use a MVHR system to 
increase the effi  ciency of its heating and 
cooling. Active ventilation is necessary 
due to the demands of the kitchen and 
changing/shower spaces. Th e provision 
of the heating and cooling will come 
from three reversable air-source heat 
pumps (locations shown on diagram). 
Th ese are located away from main 
entrances and fl ammable cladding to 
avoid the spread of fi re/smoke.

7���
Despite being a storey below street 
level, because of the site’s gradient the 
‘basement’ level is open on one side 
making it more akin to a ground fl oor 
than a basement for the sake of fi re 
regulation as horizontal escape is the 
main option. 

Th e project will employ a fi re 
suppression system, in line with 
regulation – especially important 
here as the top fl oors are only served 
by a single stairway. Crashmats will 
be located at the head of each fl ight 
of stairs to assist with the evacuation 
of any physically impaired students/
visitors/teachers.
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