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introduction
Site Proposition - Building Proposition
Because of the strategic nature of this project, it 
is necessary to explain the terminology used in 
describing technical and design strategies and 
proposals. 

In this outline, site refers to the urban block (approx 
8000m2) which currently holds a single mass of 
connected buildings and spaces. The approach to the 
project has been to consider this block as a detailed 
masterplan - one that appropriates the existing 
structures, materials and enclosures. Thus, some of 
the strategies (eg. energy, passive heating, sound) 
consider technical issues from a site/masterplan 
scale, while the more detailed considerations 
consider the building proposition which is a ‘designed’ 
key space within the larger picture.

Ground Floor General Arrangement
1:500
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Structural Strategy 



Building 3a
Solid Brick Wall

Building 1 (key Space)
Reinforced Concrete Portal Frame

6.95 x [10 x 18 x 7m]
(see further analysis overleaf)

Building 2
Reinforced Concrete Portal Frame
6 x 22m
Barrell Vaulted brick tile ceiling

East Infill
Various Steel structures
Portal Frame, 6.5 x 10.7m
Trussed Portal Frame, 6.5 x 17.1m
Framework, varying spans

West Infill
Steel Trussed Portal Frame, 12 x17m

Building 5
Steel Trussed Portal Frame, 

6.2 x 12m, 16.25m
Pitched Roof Truss

Building 4
Steel Portal Frame, 5.2 x 15.5m
Pitched Roof Truss
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Structural Strategy 
Existing Structure - Site
The proposition takes place within an existing 
building - a structure which can be best described 
as a bricolage, a hotch-potch of adjoining buildings 
and structures. The oldest buildings are reinforced 
concrete portal frame structure. Later additions are 
steel portal frames. Even later is the insertion of a 
steel portal frame that, in effect, fills in the space 
between the other buildings. Perhaps the most striking 
observation is that all buildings are constructed 
on different grids which has presented awkward 
gaps between spaces however also presents an 
opportunity to separate spaces - and thus allows 
for greater environmental control and differentiation 
between spaces.

Please refer to attached Design Strategy Booklet 
which provides more detailed analysis of the variety 
of spaces within the site.

Building 4
Steel Portal Frame, 5.2 x 15.5m
Pitched Roof Truss

Building 5
Steel Trussed Portal Frame, 6.2 x 12m, 16.25m
Pitched Roof Truss

West Infill
Steel Trussed Portal Frame, 12 x17m

existing structural grids on site

East Infill
Various Steel structures
Portal Frame, 6.5 x 10.7m
Trussed Portal Frame, 6.5 x 17.1m
Framework, varying spans

Building 3a
Solid Brick Wall

Building 2
Reinforced Concrete Portal Frame
6 x 22m
Barrell Vaulted brick tile ceiling

Building 1 (key Space)
Reinforced Concrete Portal Frame
6.95 x [10 x 18 x 7m]
(see further analysis overleaf)



84m

18m

16.3m

7m

10.28m
6.25m

Steel Structure
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Structural Strategy

Above: Original Section from 1929 by architects of the 
building, Franciszek Lilpop and Marek Leykam

Beams
Very large (1000mm x 600mm) 
Reinforced Concrete beams connect 
the portal frames 6950mm centres 
stretching a total distance of 84m. 
Likely to have doubled as gantry 
supports.

Later Addition
A ‘lean-to structure (steel) was 
added at some stage to the main 
building. It followed the existing grid.

Main Hall
Long hall, height 15.9m, area 
1512m2 

East Bays
Double height with gantry beams 
running the length of the building.

West Bays
Mostly compartmentalised - wcs, 
showers, office space - 3 floors 
including basement.

Main Image: Structural Analysis of Key Space

Existing Structural Analysis - Key Space
The existing structure in the detailed proposition 
consists of 13 portal frames which create a large, 
long hall; and 12 ‘bays’ in both east and west 
wings. The primary structure is reinforced concrete 
which supports a secondary steel roof structure. 
Both concrete and steel appear to be in reasonable 
condition although a more detailed inspection and 
survey would be required.

Concrete members are very large (1000x600mm) 
which suggests that the building originally supported 
a travelling crane. Fortunately, the scale of the 
existing structure means that any interventions can 
be easily supported.
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Structural Strategy
Key Space - Intervention
Because of the long span (18m) stretching accross 
the main hall, additional columns are proposed to 
support the first and second floor green-roof decks. 
These columns will carry the majority of load from 
the second floor and will further support the existing 
structure in carrying the load of the first floor. These 
columns will also connect to the bridge which is 
constructed on the same grid and which connects the 
first floor of the building to the street and to the train 
station.

Within the west bays, steel beams are bolted to the 
existing columns to provide support for a suspended 
ground floor and green roof

There are no structural interventions in the west bay 
as there are existing floor slabs which are, generally, 
in good condition (a full survey, however, would be 
required). This space is treated as a refurbishment 
with new infill and cladding to provide environmental 
comfort.

Proposed Structural Intervention aims to 
break up the long spans as well as ensure 
new loads are adequately supported.

Proposed Steel Beams

Proposed Steel Column within 
denser grid

Existing column and grid

Proposed Internal Spaces

Stair Core - structural support and 
lateral stability as well as movement 
and means of escape



Structural Strategy Section
spans, outline sizes, foundations and relationship to existing structure
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Structural Strategy
Outline Sizing - Columns
Using the formula of height between restraints/15, 
with a maximum height of 4288mm resulted in 286. An 
Advanced UK Column of dimensions 374.6x374.7mm 
is proposed. A smaller column is possibly sufficient 
however given the scale of the surrounding structure, 
and the proposed loading, a more substantial column 
is preferrable.

Outline Sizing Beams
Using the formula of Span/20, the following steel 
sections have been specified for the range of spans 
in the proposal:

Span mm  Advance UK Beam Size*

4,000  254 x 101.6
6,950  363.4 x 173.2
10,000  549.1 x 213.9
10,280  549.1 x  213.9

As is the case with the column sizing, smaller beams 
may be sufficient however given the existing structure, 
and the proposed loads it is preferrable to oversize.

* Dimensions obtained from Tata Steel Sections Tables 

Foundations
Pad Foundations will be required under the new 
columns in the central hall. Analysis of a historic 
drawing suggests that the existing pad foundations 
are approximately 1.2m deep and 2.5m wide at their 
base.  Installation of new foundations must avoid 
excavating the ground within a 45° angle out from the 
base of the existing foundation. 

Within the west bay, new steel beams are attached 
to the existing columns by steel plates and joints 
which means that new loads can take advantage of 
the existing foundations. The brick veneer wall will 
require a footing within the ground in the form of a 
small strip foundation lying between the existing 
concrete bases.

Advance UK Columns

Advance UK Beams

Floor Structure

Existing Structure Reinforced 
Concrete Portal frame (Elevation)

Existing Structure Reinforced 
Concrete Beam (Section)

Below Ground no 
excavation zone

Existing Structure Steel 
Portal Frame (Elevation)



Ground Floor Section
1:50

Floor 470mm (excl steel structure)
Reclaimed Solid Timber Floor 24mm
Battens 30x50mm @ 300mm centres
vapour barrier (shown in red for clarity)
insulation 150mm
waterproof membrane (shown in blue for clarity)
pre-cast hollow core concrete slabs 250mm (1200 x 6900mm) 

(in elevation: steel universal beam 549.1 x 213.9 galvanised and   
painted to protect from corrosion)

void
mycelium pit (depth from floor base to pit floor, approx 1800mm)
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Structural Strategy
Ground
Part of the ground in the main hall has collapsed 
revealing what appears to be a basement - although 
this was not in the original section (see pg. 9) so, 
without further investigation, it is unclear if the 
basement extends the entire length and width of the 
hall. Either way, preliminary tests have revealed the 
presence of toxins and contaminants in the ground 
throughout the site, therefore any proposition needs 
to take this into account.

A suspended floor is proposed for the ground level 
of the bays running the length of the building. The 
ground level of the central promenade will in parts be 
suspended and in parts infilled and landscaped. 

Myco-Remediation
In keeping with a strategy of layered uses, it is 
proposed that a programme of myco-remediation 
takes place underneath the suspended ground floor 
within the bays. Mycelium (mushroom fungi) thrives 
in dark and humid spaces. In order to protect the 
building structure and fabric from potentially harmful 
fungii, non-organic materials are used at this level. 
Steel sections will be galvanised and painted and the 
secondary floor structure, pre-cast concrete slabs, 
are suitable for use in these circumstances. The 
underfloor void will be ventilated but the soil should 
provide the necessary moisture for the mycelium. 

Building 1: Main Hall, basement with partially collapsed floor
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Relationship of existing structural columns 
(red) to proposed intervention

opposite: view of west, external facade.

Structural/Conservation 
Precedent:
The Factory
Ricardo Bofill

In 1973 Ricardo Bofill found a disused cement factory, an industrial 
complex consisting of over 30 silos, subterranean galleries and huge 
machine rooms, and decided to transform it into the head office of 
Taller de Arquitectura. The factory, abandoned and partially in ruins, 
was a compendium of surrealist elements: stairs that climbed up to 
nowhere, mighty reinforced concrete structures that sustained nothing, 
pieces of iron hanging in the air. 
The transformation began with the demolition of part of the old 
structure to leave previously concealed forms visible. Once the spaces 
had been defined, cleaned of cement and encompassed by new 
greenery, the process began of adaptation to the new programme. The 
complex stands in the midst of gardens with eucalyptus, palms, olive 
trees and cypresses. 
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Structural Strategy
Relationship between Structure and Building 
Envelope
The approach in developing this proposal has been 
to strip the existing building back to its skeleton 
structure in order to evaluate spatial volumes and 
potential. In effect, an inventory of structures, spaces 
and left-over materials is proposed as a means of 
moving forwards.

The building proposition uses the strength of the 
existing structure as a platform for new activities - a 
stage. The structure is celebrated as a framework for 
these activities - it is revealed and exposed to the 
elements. 

Unforunately, this tectonic approach to the structure 
has resulted in cold bridging issues - and other 
than boxing in the concrete columns with insulation 
and timber paneling, it is difficult to avoid this. The 
external wall celebrates the structure at the exterior 
facade of the building by positioning the wall element 
to the inside of the structure. On the other hand, the 
approach to the ‘interior’ facade is to use glazing in 
front of the columns. The delicate character of even 
the proposed triple glazing will provide a striking 
contrast to the brutality and strength of the existing 
structure.
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geothermal heating + cooling
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cross ventilation
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Environmental Strategy
General Environmental Strategy
The building is designed to be as low as possible in 
both embodied and operational energy through the 
procurement of materials and application of both 
passive and mechanical systems both at the building, 
site and district scale.

Where possible the environmental strategy employs 
passive systems such as geothermal energy, 
rainwater harvesting and passive cross-ventilation. 
Waste is seen as a resource for energy production, 
and so the overall flow of energy is a symbiotic one - 
eg - food to waste to energy to food.

Synergies
The ideology of Cradle to Cradle and Industrial 
Symbiosis has played an important part in developing 
the strategy relating to both material and energy 
flows as well as construction. All waste is viewed as 
a potential resource and all requirements are sought 
from existing actors in the district. Industrial Symbiosis 
is a very useful methodology for minimising waste, 
but where it perhaps falls short is in relation to socio-
cultural needs and attitudes. In the Performative 
Assemblages, socio-cultural flows are considered as 
equal in importance to material and energy flows in 
developing a synergetic approach to developing the 
proposal.

Industrial Symbiosis  
Precedents:
Kalundborg, Denmark
http://www.symbiosis.dk/en

In Kalundborg Symbiosis, public and private enterprises buy and 
sell waste products from industrial production in a closed cycle. 
The residual products traded can include steam, dust, gases, 
heat, slurry or any other waste product that can be physically 
transported from one enterprise to another.
 
A residual product originating from one enterprise becomes the 
raw material of another enterprise, benefiting both the economy 
and the environment.



Pyrolysis Facility

Munipcal Waste 
Sorting Centre

Waste Input

Energy Output

Water Output

Waste/Energy/Water 
Sites and Flows

Proposed constructed 
wetlands on tractory site

Proposed sites for 
additional wetlands pyrolysis

power output

power output

power output

power output

sewage
domestic sewage and wastewater 
treated. sludge separated, compacted 
and dried and used as biomass

sewage municipal solid waste
domestic waste sorted. recyclable/
upcycling separated, remainder 
compacted and used as biomass

municipal solid waste

constructed wetlands

pyrolysis effluent

pyrolysis
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Environmental Strategy
District Scale: Waste, Energy and Water
As part of the URS.U.S. Urban Synthesis strategy, 
it was proposed that Energetyka Ursus expand its 
operations to include a waste to energy production 
centre. Waste (sewage, organic by-products, 
municipal solid waste) is processed and though 
pyrolysis converted to biogas. 

There are two by-products from this process - water, 
which is piped to a constructed wetland for filtering 
and biological treatment; and slag which can be used 
in the production of asphalt.

It was deemed uneconomical to propose a small 
scale energy centre for the building/site because 
of the proximate, large centre which is intended to 
service the district. Therefore, the proposition does 
not include on-site waste/energy processing but 
rather taps into the district service.

Other waste water producted on site (non-foul) is 
sent directly to the constructed wetlands before being 
safely discharged into the water table.

SEWAGE

MUNICIPAL 
SOLID WASTE

SCRAP TYRES

INDUSTRIAL 
WASTE

SORTING

RECYCLING + 
UPCYCLING

DRYING + 
SHREDDING

SLUDGE 
DRIER

SETTLEMENT & 
SEPARATION

 PELLETING

 PELLETING

PYROLYSIS
1500°C

GAS 
CLEANING STORAGE

ELECTRICITY 
GENERATION

PYROLYSIS
5000°C

METALS & SLAG
[carbon black]
can be used in asphalt

RAW MATERIAL

CONSTRUCTED 
WETLANDS

CLEAN WATER

CLEAN EXHAUST
WATER

CONDENSATE
CONDENSATE

District Scale Waste to Energy Process



Food Production

Food ProductionFood ProductionFood ProductionFood Production

Food Production

Food Production

Food Production

Food Production

Food Production

myco-remediation

rainwater h ar
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Rainwater Tanks

Food 
Consumption WC waste

waste production (municipal solid waste, sawdust, timber, sewage, organic kitchen waste)

Geothermal 
Heating and 
Cooling

energy production

wetlands

clean water

water

energy

Live work play

Energy flows and 
synergies on site
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Site Scale Systems
Some of the environmental systems are best scaled 
to work at the site level, servicing all of the proposed 
spaces.

 - GSHP
At the site scale, the installation of a Ground Source 
Heat Pump is proposed for provision of passive 
heating and cooling of internal spaces, as well as 
hot water throughout the year. The ground loop 
would be installed 5m below ground as part of the 
landscaping works.

 - Rainwater Harvesting
A rainwater harvesting system is proposed in order 
to capture rainwater from both roofs and ground that 
can be used to flush toilets and for hosepipes. 
Based on average annual precipitation of 455mm 
and a hard surface area of 6,621m²  it is estimated 
that the site can capture 3000m3 of rainwater. Based 
on guidance in BS 8515 2009, rainwater storage 
tanks should be a maximum of 5% of this volume 
(150m3) in order to prevent stagnation and potential 
growth of bacteria such as Legionnaires Disease 
- although UV treatment would resolve most 
bacterial issues. To faciliate maintenance, at least 
two tanks (75m3) should be installed below ground 
throughout the site. (Alternatively, a greater number 
of smaller tanks could distributed throughout the 
site however this may prove less economical). The 
sites illustrated int he diagram are chosen for both 
proximity to collection/use as well as accessibility for 
maintenance without disruption to movement.

Environmental Strategy

Underground 
Rainwater Tank 1

Underground 
Rainwater Tank 2

Large area of 
land available for 
installment of coils 
for collection of 
geothermal energy

M&E



Summer Solstice 3pm 50º

Winter Solstice 3pm 8º(doesn’t hit window at a direct angle)

Equinox 3pm 25º
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Building: Sun
Occupants of this space should not encounter any 
issues with glare from sunlight as glazing on the 
east side is protected from overhead by a 3.5m deep 
balcony. On the west elevation, glazing is within 
a very deep wall and while reveals are tapered to 
maximise reflected daylight, the risk of direct sunlight 
is minimal. Additionally, 6m from the window is a 
thin green wall which for the majority of the year 
will diffuse low angled sun allowing a filtered light to 
reach the length of the space.

Environmental Strategy

Ursus Sun Path, at Summer Solstice



Required Illuminance
Assuming that an unobstructed sky gives an illuminance of 5000lx, and aiming for a Daylight Factor of 4% the 
following formula can be applied to calculate the required internal illuminance. 

DF = (Internal Illuminance / Unobstructued Illuminance) x 100

4 = (Internal Illuminance / 5000 ) x 100
Internal Illuminance = 200 lx

Analysis of Daylight Factor in Designed Space
In order to test the designed glazing area within a certain area of enclosed space the following formula is 
used:
  DF = Ag  Ɵ T / A(1-R)

where:       Values:
 DF = average daylight factor %   unknown
  Ag = glazed area of windows m2   3.5m2  (24.8m2) [28.3m2]
 Ɵ = angle of visible sky    49° (8°) [25°]*  *average
 T = transmittance     0.665 (typical of triple glazed window with allowance for dirt)
 A = total area of room surfaces   269.72m2

 R = reflectance of surfaces    0.4 (assumed - based on McMullan, 2007:155)

⁂  DF = 3.5 x 49 x 0.665 / 269.72 (1-0.4)   
 DF = 0.7% (0.8%) [2.9%]

However, this formula does not take into account the fact that the space is lit from two sides with differing visible sky angles. The figures 
in black relate to the external west wall, the figures in red relate to the east facade, while the figures in blue represent an average of the 
two sides - which is perhaps more appropriate but not how the formula was devised. The formula also fails to account for the depth of the 
space - therefore the results are inconclusive and more detailed modeling is required.
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Ɵ
Angle of 
Clear Sky

Centre of Window

49º

Environmental Strategy
Building: Daylighting
For the purposes of discussing daylighting, it is 
assumed that the space will be used as a small 
workshop related to the production of theatre eg. 
wig making, costume, with a working plane ranging 
from 800mm to 1000mm. The minimum Daylight 
Factor this type of space is 2.5% however up to 5% is 
desirable. (McMullan, 2007:152)

Use of the Average Daylight Factor formula to assess 
the natural lighting performance of the space has 
proven to be limited - particularly as the space is lit 
from two sides and with differing sky views. An initial 
assessment with 2.5m2 of glazing on the west wall 
resulted in a daylight factor of 0.5%, the area of 
glazing has since been increased to 3.5m2 however 
the result only increased by 0.2% and fails to take 
into account the evolution of the (overshadowed) 
opposite wall from 15m2 glazing to 25m2 . A further  
design response has been to taper the inner reveal 
of the west window to counteract the depth of the 
wall and to recommend light-reflective surfaces in the 
finish. 

At present over 50% of the total exterior wall surface is 
glazed. Any further increase of the glazed element of 
the external envelope will significantly impact thermal 
performance. Roof-lights could also help, however 
these may pose more problems (cost, leakage) 
than they are worth in additional day-light. With 
>50% glazing, it seems unlikely that daylighting will 
be insufficient in the space, however more detailed 
modeling and analysis would be beneficial.

Illustration of the methodology used to calculate the 
average daylight factor for this space.



WORKSHOPS
During the Daytime, there may be considerable 

noise coming from these spaces. While the more 
sensitive spaces are further away, a separation 
and isolatin strategy is proposed as a means of 

limiting noise intrusion

Assembly + Construction
During the Daytime, there may be some noise 

coming from this space. Construction will ensure 
separation from adjacent spaces to reduce the 

impact of flanking sound.

Commercial Units
it is not expected that any of these spaces will 

be particularly senstive to noise or be particularly 
noisy. However, the considerable levels of thermal 

insulation should provide sufficent insulation 
against external noise sources.

Rehearsal Studios
These spaces are both sensitive to external noise 

pollution as well as being potential sources of 
noise at variable times of day.  However, as these 
spaces are producing the kind of noise associated 

with the primary function of the building (ie 
drama, music, etc), this would, in fact, add to the 

experience of the building .

Live Work Studios
These may be residential in use and would be sensitive to 
evening noise. The most likely source of this would be from 
the theatres and rehearsal studios. It is felt that residents 
who choose to love here would be accepting of the fact that 
this is a working, productive place of which some noise can 
be expected and tolerated.

New Intervention
At the ground level, this space holds M&E which could 
potentially emit some noise although its location far from 
the theatre ensures that vibration is minimised to the 
most senstive space. The upper floors hold offices and 
hotel accommodation. These are sufficiently separated to 
minimise distruptive noise instrusion, however as with the 
live-work studios, some noise will be part of the experience.

Theatre
The most sensitive space is the theatre which is both a 
receiver and a potential source. Its separated position from 
the rest of the site should minimse airborne and flanking 
noise transmission from both on-site and contextual noise 
sources. A proper sound and acoustic analysis would be 
recommended for this building both to ensure optimum 
sound quality inside as well as to ensure sound control from 
external sources. This, as well as thermal requirements 
may require a layer of insulation to be applied to the interior 
or exterior of the building.

At night, as a source, it is deemed acceptable that this is 
part of the experience of the site.

Noise Sources + Receivers _Site
Noise Source

Noise Receiver
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Site: Noise
Noise is a considerable issue on site with numerous 
sources (airplane, rail, road, workshops). Vegetation 
around the building will buffer some of the rail and 
road noise. The timber and metal workshops on site 
will be a considerable source of noise during daytime. 
the assembly space is slightly less noisy and will act 
as a buffer zone. 

The key site strategies relating to noise transmission 
and insulation are:   

- isolation: cavities and air gaps between spaces

- completeness: airtight and uniform construction

- stepping: noise source spaces tend to be at ground 
level (mainly for ease of loading), therefore sensitive 
receiving spaces are stepped up as a means of to 
discontinuing construction and reduce effect of both 
flanking noise transmission and vibration.

- intensive landscaping around, on and inside 
buildings will provide significant acoustic absorbancy 
as well as insulation between spaces.

Environmental Strategy

40-45 dB

45-50 dB

50-55 dB

55-60 dB

60-65 dB

65-70 dB

70-75 dB

75+ dB

Average Daytime 
Noise Levels



Floor Area: 70.4m²
Volume: 270.4m3

concrete surface

timber
glazing

timber or 
plaster board

Possible installment of acoustic 
baffles on ceiling
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Building: Acoustics
Analysis of the key space has been carried out to 
determine acoustic absorbancy of the designed 
finishes and how this might affect reverberation times. 

The space is relatively small (70.4m2 / 274.6m3) which 
means it is unlikely to be used for any purpose that 
requires specialist acoustic performance. Therefore, 
this analysis considers the acoustic performance of 
the space for everyday speech which has an ideal 
reververation time of 0.5 to 1 seconds.

As it is unknown how the space will be filled, allowance 
has been made for four occupants however additional 
‘stuff’ such as furniture, soft furnishings, machinary 
etc could make a significant impact to the acoustic 
performance of the space.

The acoustic analysis opposite simply confirms that 
as finished, there will be a small echo in the space. 
In order to achieve a reverberation time of 1s, 
approximately 14m2 sabins of acoustic absorbers will 
be required. Most of this is likely to be satisfied by 
occupants, furniture, fixings etc, however depending 
on use, there may be a need for additional acoustic 
baffles to be fitted at ceiling level which is the main 
reflective element in the space.

Environmental Strategy
Room Acoustics Calculations
Space Volume: 270.4m3 
Surface Areas and Absorption Co-Efficients (data from McMullan, 2007:220)

Material Area m2 125Hz 500Hz 2000Hz
Concrete 70.4 0.02 0.02 0.05
Timber board on battens 171 0.15 0.1 0.1
Glass 28.2 0.3 0.1 0.07
People 4 0.21 0.46 0.51

To calculate the total absorption of the space the following formula is applied for each frequency:
Formula: Total Absorption = Σ (Area x Absorption Co-efficient*)

125Hz:   (70.4 x 0.02) + (171 x 0.15) + (28.2 x 0.3) + (4 x 0.21) =  36.35 m2 sabins
500Hz:  (70.4 x 0.02) + (171 x 0.1) + (28.2 x 0.1) + 4 x 0.46) =  23.17 m2 sabins
2000Hz:   (70.4 x 0.05) + (171 x 0.1) + (28.2 x 0.07) + (4 x 0.51) =  24.63 m2 sabins

The Sabine Formula is applied to calculate the reverberation time: 
t = 0.16V/A where V = Volume of room, A is total absorption, t = reverberation time (seconds)

125Hz:   (0.16 x 274.6) / 36.35 =  1.2s
500Hz:   (0.16 x 274.6) / 23.17 =  1.9s
2000Hz:   (0.16 x 274.6) / 24.63 =  1.8s

The ideal reverberation time for speech is 1 seconds. This time is being almost achieved at 125Hz however not at the higher 
frequencies. The Sabine Formula is applied to calculate the desired absorbancy of surfaces in the space.

1 = (0.16 x 274.6) / A  = 43.9 m2 sabins 

Based on the current finish and existing absorption value, an additional 7-21 m2 sabins is required to acheive a reverberation 
time of 1 second.



Ground Floor U-Value
0.14 W/m2K
Part L2b requires a maximum U-Value of 0.22W/m2K for new 
thermal floors. The proposed insulated suspended ground 
floor acheives a U-Value of 0.14W/m2K therefore exceeds 
the requirements set out in Part L2b

Roof U-Value
0.07 - 0.12 W/m2K
The roof has acheived a U-Value of at least 0.12W/m2K and 
a maximum of 0.07W/m2K in the green roof build up. This far 
exceeds the maximum U-value of 0.18 W/m2K as set out in 
Part L2b.

Composite Wall U-Value
0.26 W/m2K
Part L2b requires a U-Value of 0.28W/m2K for new thermal 
wall elements which means that the existing concrete 
structure could be excluded from calculations. Howver 
including the concrete, which has been thermally clad, 
the wall achieves a U-Value of 0.26Wm2K which is within 
regulations.

Full U-Value Calculations in Technical Study Booklet
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Environmental Strategy - Elements + Thermal Comfort
Thermal Comfort
The thermal strategy for the building can be 
considered under two types of spaces - internal and 
external. The majority of the spaces are external 
and though there might be overhead shelter, these 
spaces are unheated and ventilated. In winter, if there 
are events on, there may be justification for outdoor 
heaters but for the purposes of this discussion, the 
space is considered an external street/courtyard.

On the other hand, the enclosed spaces which are in 
the east and west bays are considered internal and 
are required to support potentially sedentary activies 
which require a greater level of thermal comfort.

U-Values
Full calculation of U-Values for each element (Wall, 
Roof, Floor) are available in the attached technical 
study document - and these are summarised opposite.  
The proposal complies with the requirements 
of Part L2b (Conservation of fuel and power in 
existing buildings other than dwellings) however all 
specifications have made made with passivhaus 
standards in mind. 

Thermal Bridging
Cold bridges are, unfortunately, an issue in the 
detailing of the new intervention. As the new thermal 
elements are infilled between existing structural 
elements, rather than forming an internal or external 
envelope around the existing structure, it means that 
there are some gaps in the overall thermal insulation 
of the building. Analysis of the initial design (which 
did not fix the thermal bridges) resulted in a U-Value  
for the wall of 0.41 W/m2K which despite the excellent 
performance of the Roof and Floor elements is 
insufficient. Of equal importance in reconsidering 
this approach is the danger of condensation from the 
increased temperature difference.

Adjustment
Therefore the design of the wall was tweaked to 
include thermal cladding of the interior face of the 
concrete structure. A mere 50mm of insulation have  
reduced the Wall U-Value from 0.41Wm2K to 0.26W/
m2K which brings the performance of the wall to 
within the limits set out by Part L2b of the Building 
Regulations. 



Suspended Ground Floor
1:50

Floor 470mm (excl steel structure)
Reclaimed Solid Timber Floor 24mm
Battens 30x50mm @ 300mm centres
vapour barrier (shown in red for clarity)
insulation 150mm
waterproof membrane (shown in blue for clarity)
pre-cast hollow core concrete slabs 250mm (1200 x 6900mm) 

(in elevation: steel universal beam 549.1 x 213.9 galvanised and   
painted to protect from corrosion)

void
mycelium pit (depth from floor base to pit floor, approx 1800mm)
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Suspended Ground Floor
A suspended floor is proposed for internal, inhabited 
ground floor spaces of the bays running the length 
of the building. The ground level of the central 
promenade will in parts be suspended and in parts 
infilled and landscaped. 

Structure and Build Up
The load of the ground floor will transfer to the existing 
foundations by resting slabs on new steel beams 
that are bolted to the existing reinforced concrete 
columns. (see Structural Strategy for full details). 

The largest span of 10m requires a 550mm deep 
beam, whilst cross beams (6.95m span) are 364mm 
deep. The secondary floor structure (pre-cast hollow 
core concrete slabs), also spanning 6.95m are 250mm 
deep. The concept of salvageability has played an 
important role in material choices thus, because the 
load is not expected to be high on the ground level, 
at this outline stage, no structural topping is specified 
for the ground floor. 150mm of insulation covers 
the concrete slabs which contributes to a U-Value 
of XXX . In this drawing, the floor finish is specified 
as solid timber floorboards on timber battens at 
300mm centres, however this finish can be adapted 
depending on requirement. The finished floor level is 
at 1100mm above ground level.

Floor

Ground Floor Detail 
1:20

Ground Floor U-Value  0.14 W/m²K
*Part L2b requirement is 0.22 W/m²K 

The floor in the inhabited bay is an insulated suspended floor for which the U-Value is 
calculated according to the formula set out in The Building Act 1984:
U = 1/ (1/U0) - 0.2 + Rf

U0 = the value of an uninsulated floor in Table C4 for which the Perimeter to Area ratio 
is required.
Perimeter = 33.8m, Area = 70.4m2    ⁂ p/a = 0.48  ⁂ U0 = 0.7

Rf = 1/Uf - 0.17 - 0.17 where Uf is calculated using the combined method:

Material Depth 
(m)

Thermal 
Conductivity  
W/m K

Thermal 
Resistance m² 
K/W

Internal Air - - 0.17

Timber 0.024 0.14 0.17

Insulation 0.2 0.04 5

Pre-cast Hollow Core Slab .250 0.43 0.584

External Air - - 0.17

Total 6.09

Uf = 1/R = 0.16W/m²K which can be plugged into the Rf formula:

Rf = 1/0.16 - 0.17 - 0.17 
Rf  = 5.91

U = 1/ (1/0.7) - 0.2 + 5.91
U = 1/7.14  ⁂   U = 0.14 W/m²K



Green Roof
1:50

Floor 1350mm, excl. steel structure
Vegetation
lightweight soil 500mm
geotextile filter layer
reservoir and drainage layer 60mm
root barrier
rubber mat (separating layer)
screed 50mm (laid to faill 1:50 towards parapet)
waterproof membrane (shown blue for clarity)
insulation 200mm
vapour barrier (shown red for clarity)
pre-cast hollow core concrete slabs 400mm (1200 x 6900mm) with 65mm structural topping
(in elevation: steel universal beam 549.1 x 213.9)

Floor 922mm, excl. steel structure
treated solid timber deck
battens 30x50mm @ 300mm centres
geotextile filter layer
reservoir and drainage layer 60mm
root barrier
rubber mat (separating layer)
screed 50mm (laid to faill 1:50 towards parapet)
waterproof membrane (shown blue for clarity)
insulation 200mm
vapour barrier (shown red for clarity)
pre-cast hollow core concrete slabs 400mm (1200 x 6900mm) 
with 65mm structural topping
(in elevation: steel universal beam 549.1 x 213.9)
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Roof
Gardening amongst the ruins
Because of the existing structural beams (low 
clearances), it was not possible to use the second 
level of the west bay as an internal space, however 
these upper level bays seemed ideal for use as roof 
level gardens. As the existing structure rises above 
the deck, the design intent is that of a garden amongst 
the ruins.

Structure and Build Up
Structurally, the roof deck works much the same 
as the ground floor, however because of the green 
roof loading, deeper (400mm) pre-cast hollow core 
concrete slabs are specified as is a 65mm structural 
topping. Above this, is 200mm of insulation, and 
screed laid to a fall of 1:50 to allow for drainage 
towards the parapet outlet.

The green roof build up begins above the screed with 
a separating layer, root barrier, drainage/reservoir 
layer, filter membrane, soil (500mm) and vegetation. 
This is an intensive green roof which allows for a 
wide range of vegetation including trees. Ultimately, 
the aim is to overtake the structural profile of the roof 
space creating an ambiguous and ‘fuzzy’ edge to the 
building.Green Roof Detail

1:20

Roof U-Value 0.07 - 0.12W/m²K
*Part L2b requirement is 0.18 W/m²K 

Material Depth 
(m)

Thermal 
Conductivity  
W/m K

Thermal 
Resistance m² 
K/W

External Air - - 0.05

Vegetation 0.2 0.46 0.435

Soil 0.5 0.1 5

Polystyrene Drainage Layer 0.06 0.03 2

Screed 0.05 0.41 0.122

Insulation 0.2 .04 5

Concrete 0.5 1 0.5

Internal Air - - 0.12

Total 13.227

Total R-Value for Green Roof is 13.227 m2 K/W
U-Value = 1/R = 0.07W/m²K

For the decked part of the roof, 24mm timber and cavity are substituted for soil and 
vegetation resulting in a U-Value of 0.12W/m²K

Even if roof is left solely as decking area, U-Values are well within Part L requirements.



Wall
1:50

Wall 720mm 
(excluding existing concrete columns)

Reclaimed Brick 270mm
Cavity

Waterproof membranes and flashings (shown in blue for clarity)
timber sheet 12mm

insulation 70mm
timber stud & insulation 200mm

insulation 50mm
vapour barrier (shown in red for clarity)

battens 30x50mm
plywood sheeting finish 24mm
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Wall
An important part of the tectonic approach to the 
building is the exposure of the existing concrete 
and steel structure. At present, this is hidden behind 
a ‘lean-to’ extension - a steel frame, infilled with 
concrete block which has been rendered and painted 
to look like brick. It is proposed to strip back the 
envelope of the building to its structure and infill only 
as required, retaining the appearance of the structural 
skeleton. With this in mind, the external envelope can 
be considered in six layers:

Outer skeleton/green wall
This infill of the steel frame ‘lean-to’ will be completely 
removed and salvaged, leaving only the structural 
skeleton as a detached outer layer. This structure will 
support a trellis growing climbing plants such as the 
ubiquitous hops that have already taken root in the 
derelict building.

Train track
The six metre gap between the outer green wall 
and the weatherproofing is conceptualised as a 
single track train line providing freight service to the 
southern end of the industrial site. This is a conceptual 
proposition as the loading of the train may have a 
negative impact on the existing structural foundations 
so would require more detailed analysis.

Weatherproofing
An outer layer of brick cladding provides protection 
for the internal layers and environment. It is 
proposed that bricks, salvaged from the existing 
building, are laid in a flemish bond. Polish pre-war 
bricks are a different dimension from UK bricks - 
270x130x60 - therefore including mortar this layer 
will be 270mm thick.

Cavity
As brick is porous, a cavity is required.  With the 
exception of a 50mm air gap, the cavity is filled with 
rigid insulation.

Internal Insulating Layer
This layer is intended to be fitted out by end users 
and occupants of the units as required, however for 
the purposes of testing performance, a timber stud 
wall is illustrated in this drawing. This layer provides 
the primary thermal and acoustic insulation  for the 
space.

Thermal Cladding
The innermost later consists of 50mm of insulation, 
battens and timber sheeting finish. This layer is a 
continuous element which clads the inner face of the 
concrete structure acting to prevent thermal bridging.



Wall Detail 
1:20

Wall U-Value  0.1 W/m²K

Material Depth 
(m)

Thermal 
Conductivity  
W/m K

Thermal 
Resistance 
m² K/W

External Air - - 0.05

Brick 0.27 0.77 0.35

Air - - 0.18

Timber Sheet 0.012 0.14 0.857

Insulation 0.315 .04 7.9

Air - - 0.18

Timber Sheet 0.024 0.14 0.17

Internal Air - - 0.12

Total 9.8

Total R-Value for Wall is 10.65 m² K/W
⁂ U-Value = 1/R = 0.1 W/m²K
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Wall
Openings: 0.8 W/m²K
Each of the bays has a window opening measuring 2500x1000 
which accounts for 10% of the new wall area (24.8m2) and a door 
opening measuring 1100x2300 which is 10.2% of the wall area. 

A triple glazed window is specified which typically has a maximum 
U-Value of 0.8W/m²K. A triple glazed door is also specified (to 
maximise daylighting) which also achieves a unit U-Value of 0.8W/
m²K.

Composite U-Value
Based on the above calculations, a composite U-Value for the 
thermal element of the west external wall can be estimated:
Openings  20.2% @ 0.8 W/m²K  = 0.16
Wall:   79.8% @ 0.1 W/m²K  = 0.079

Thermal Element U-Value = 0.24 W/m²K
The Part L2b requirment (Relating to existing buildings other 
than dwellings) for new thermal elements is a maximum U-Value 
of 0.28 W/m2K, therefore this proposal is within the maximum 
U-Value limit.

Concrete Structure: 0.45 W/m²K
The total internal wall area within a bay, including the existing 
concrete structure, is 27.1m².  8.6% of this envelope is the 
existing concrete structure which is 1m deep.  As a cold bridge, 
this will have a significant impact on the thermal performance of 
the wall. 

In order to avoid the effect of cold bridging and potential 
condensation issues, the structure is clad in 50mm of insulation 
and timber board. 

Material Depth 
(m)

Thermal 
Conductivity  
W/m K

Thermal 
Resistance 
m² K/W

External Air - - 0.05

Concrete 1 2.3 0.43

Insulation 0.05 .04 1.25

Air - - 0.18

Timber Sheet 0.024 0.14 0.17

Internal Air - - 0.12

Total 2.2

Total R-Value for Wall is 2.2 m² K/W
⁂ U-Value = 1/R = 0.45 W/m²K

Composite U-Value
If the areas are reassed to include the concrete element, the 
U-Value outcome is as follows:

Concrete Structure:  8.6% @ 0.45W/m²K  = 0.039
Openings: 18.5% @ 0.8W/m²K  = 0.148
Wall:   72.9% @ 0.1 W/m²K  = 0.073

Total Wall U-Value = 0.26 W/m²K
The Part L2b requirment (Relating to existing buildings other than 
dwellings) for new thermal elements is a maximum U-Value of 
0.28 W/m2K, therefore this proposal which includes the existing 
structure is within the maximum U-Value limit.

Note:
The initial proposal for this space did not include the 50mm 
insulation over the concrete column and achieved a U-Value of 
0.41W/m2K which is quite poor. As it is an existing building, this 
would be acceptable in terms of thermal performance, in particular 
as the roof and floor have very good U-Values, however the main 
issue relates to condensation. Therefore the aesthetic loss of the 
exposed concrete wall on the inside is an acceptable one in order 
to achieve thermal performance and to deal with potential moisture 
issues.



cross-ventilated void

cross-ventilated internal spacevent

vent

airbrick

Natural Cross Ventilation
As the enclosed space is only 10m deep with windows on both sides, 
cross ventilation can be achieved by drawing in cool fresh air through 
a trickle vent below the external wall window which is then extracted by 
the naturally increased buoyancy of the warming through a higher vent 
on the opposite wall. Windows will be openable so that in summer, the 
rate of ventilation can be increased.
As the floor is suspended, the void needs to be ventilated, this is 
achevied through the provision of air bricks at 1200mm centres along 
the length of the wall just above ground level.
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Air
Because of the need to meet Part L of the Building 
Regulations, buildings have become more airtight 
which has resulted in the need for ventilation 
strategies to ensure there is enough oxygen, that 
the air is fresh and free from odour and to regulate 
temperature and humidity.

Natural Ventilation
Spaces that are thermally insulated will require some 
level of purpose provided ventilation. Because of 
the thermal bridging issues, some infiltration is to be 
expected - thus a basic rate of 0.15 air change per hour 
(ach) is assumed, as outlined in Approved Document 
Part F. In general, the strategy is natural ventilation 
for all spaces, except for sanitary accommodation 
and food preparation which wil require extraction.

The enclosed spaces in the West Bays are narrow 
and doublesided which is ideal for natural cross 
ventilation. A combination of manually operated 
ventilation (ie. openable windows/doors) and 
background ventilation (trickle vents within door/
window frames) is proposed. The trickle vents are 
required to an equivalent area of 17,000mm2 and 
are proposed with inlets approximately 1.7m above 
floor level and outlets at 3.7m above floor level.

Environmental Strategy

Mechanical Extraction
Ventilation in sanitary accomodation for offices should provide an air change rate of 
6L/s per WC/Urinal and 15L/s per shower. In the case of the first floor female WC/
Shower room (Volume: 272m3) there are 5 WC and 2 showers so the air change rate 
should be 60L/s.

Site Scale: 
Spaces requiring mechancial extraction

workshops
dust, toxins, metals M&E

dust, toxins, heat

WCs
moisture, odours, hygiene

Changing Rooms
moisture, odours, hygiene

assembly
dust, toxins, metals, solvents, 

paint, etc

kitchen/food prep
steam, odour, hygiene, heat



De-constructing + Re-appropriating Occupying Salvageability
Making use of existing structure and materials appropriating space designing for disassembly

Framework Infilling
new structural intervention participative re-assembly
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Construction Strategy
General Construction Strategy
The general approach in selecting a structural 
system, materials and construction approach has 
been to consider resource depletion, economics and 
lifecycle of both the existing building and intervention. 

Resources
The use of an existing building as a resource is for 
social, economic as well as environmental reasons. 
The existing structure is sound and spaces are easily 
adapted to alternative uses. Existing materials are 
reclaimed, repaired and re-used where possible.

Economics
The method of construction is intended to be as 
simple as possibe to keep costs to a minimum and 
to allow for unskilled and inexperienced construction 
workers (perhaps members of the community) to 
participate in the building of this community asset.

Life-cycle
It is fully expected that this proposal will, at some 
point in its future, become obsolete and/or unviable. 
Thus, de-construction and salvageablility are key 
strategies in the design of this intervention.

De-constructing + Re-appropriating Occupying Salvageability
Making use of existing structure and materials appropriating space designing for disassembly

Framework Infilling
new structural intervention participative re-assembly



Conservation Precedents:
Maison de l’Architecture, Paris
Architect: Chartier/Corbasson

In restoring this 15th Century building, the architects decided to leave 
untouched the remenants of its former use - convent, monastery, 
military barracks, textile factory, hospice, hospital, artists squats - 
the latter of which left a legacy of art and graffiti throughout.  The 
intervention is a light touch - separate structure resting lightly against 
the existing fabric - a clear distinction between new and old.

Steam Blower House, Dortmund, Germany
Architect: Heinrich Böll

Formerly part of a huge steel works, this building now provides arts 
studio space and storage for a nearby theatre and performance space. 
(jarhunderthalle). The architects have, as much as possible, left 
untouched the existing structure and fabric with the only intervention 
being a staircase and a huge glass facade. By leaving exposed the 
existing, and in place crumbling fabric the significance and history of 
the building is all the more present.
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conservation and intervention approach
In analysing the existing building, the elements 
that are most evocative of its history and cultural 
significance is firstly the structural skeleton, and 
secondly the brickwork. At a glance, the structure 
appears to be in good condition. The concrete is of 
an immense scale (columns are 1000x600mm) and 
are assumed to have supported gantry cranes thus 
a reasonable assumption is made regarding their 
ability to support new loads. 

The brickwork, sadly, is in poor condition - particularly 
the bricks that are on external walls. Further analysis 
would be required, but it may not be possible to 
directly re-use the brick. 

The approach taken has been to assume that the 
structure is sound and thus this has become the 
framework for the intervention. Within this framework, 
a combination of new and salvaged materials are 
specified as infill and cladding. The historic structure 
is exposed - and then allowed to be overtaken by 
new activities and vegetation. The structure won’t last 
forever but while it does, its beauty and strength will 
be celebrated.

Design Development Model, 1:200
The existing structure was modeled and used as a framework 
to support potential interventions in developing the building 
proposal.



Salvaging Precedent:
Recycled Materials Cottage, Panguipulli, Chile
Architect: Juan Luis Martinez Nahuel

The client wished for the house to be made from salvaged materials. 
The materials were found first and then the building designed around 
them. These materials were: Glazed doors of a house of the 60´s by 
Horacio Borgheresi that originally belonged to a patio, became the 
main facade of the new housing; Eucalyptus and native rauli parquet 
floors of a house of the 70´s by Larraín, Swinburn and Covarrubias, 
which became the main coating; Commercial laminated beams and 
steel pieces used for a temporary exhibition are now part of the main 
structural elements.
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Salvageability
A key component of the construction and tectonic 
strategy for this proposal is based on the concept of 
salvageability and appropriation. This is proposed in 
a number of ways:

Salvaging the past:
Firstly, through the appropriation and salvaging of 
an existing, historic and architecturally significant 
building. While, from a conservation perspective the 
proposal might be radically altering the building fabric, 
from a socio-economic perspective, this seems the 
most appropriate, useful and cost effective means of 
rescuing a derelict building. 

Secondly, where possible, materials are sourced 
from salvage - in particular steel sections, timber and 
brick are easily recycled. From the building itself, if 
materials cannot be used due to decay, they will be 
downcycled for use in aggregate. 

Salvageability for the future:
Thirdly the proposal aims to be as de-constructable as 
possible. For this reason, dry construction is favoured 
(where structurally safe) and steel fixings are bolted 
rather than welded to allow for future dis-assembly.

Salvageability



The first phase is the construction and completion 
of the timber and metal workshops (buildings 4 
and 5) which will support further construction. Half 
of building 5 is intended for use as props and set 
store however during construction, this may be used 
as a dry materials store - a staging area for further 
construction. 

With the staging areas in place, the remainder of the 
site can be deconstructed and and fitted out. Phase 
two is the deconstruction and demolition on buildings 
(for Phase 3-4) and the salvaging and procurement 
of materials in preparation for building work.

Salvaged materials are tested, inventoried and stored 
in the temporary materials store.

The next phase is the refit of the large steel structure 
(known as West Infill) for use as an assembly space 
which will also assist with the ongoing building work. 
Adjoining this is a new glazed intervention which will 
house the site’s M&E, reception, offices and hotel. 
During this phase, some of the land in the adjoining 
site is excavated in order to install the geothermal 
coils for the Ground Source Heat Pump system.

Phase 1: Workshops + Storage Phase 2: Demolition + Salvage Phase 3: Assembly Space + Intervention

timber workshop
metal workshop

props store/shop temporary construction materials 
store

geothermal coils

M&E
Assembly, Construction + 
Painting
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Sequence of Construction _Site Phasing
Phase 4: Building 1 + Landscaping Phase 5: Theatre Phase 6: Rehearsal Studio + Live/Work Units + 

Landscaping

The next phase is the refit of the large steel structure 
(known as West Infill) for use as an assembly space 
which will also assist with the ongoing building work. 
Adjoining this is a new glazed intervention which will 
house the site’s M&E, reception, offices and hotel. 
During this phase, some of the land in the adjoining 
site is excavated in order to install the geothermal 
coils for the Ground Source Heat Pump system.

With most of the theatre production spaces in 
place, and with growing expertise of working on this 
building, the restoration of the barrel vaulted building 
is undertaken. Unlike the conservation approach 
to the rest of the building, this structure is intended 
to have a much more sympathetic treatment. This 
will likely be time consuming and costly therefore it 
comes at a latter stage in the programme.

The final stage is the restoration of the former 
bronze foundary (building 3) which is to now serve 
as a rehearsal studio and gallery. Adjoining buildings 
have been demolished and salvaged and shipping 
containers are brought in to be  stacked and re-
assembled as live-work studios. Simultaneously 
the adjacent site is excavated, built on, paved and 
cultivated.



1 _ deconstruct
careful deconstruction of building fabric to 
reveal and expose basic structure

2 _ repair + treat
structure is sandblasted to remove grime 
and dirt, inspected for cracks and repaired. 
A waterproofing treatment is applied to the 
surface

3 _ ground work
mycelium pits are dug and prepared, 
concrete footing for brick wall are poured

6 _ Wall
cavity wall (brick and timber stud) is built 
up to parapet level

6 _ Green Roof
Green roof built up and planted

7 _ Occupation
The construction sequence concludes with 
internal fit-out as required by end-users.
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Sequence of Construction _Key Space
The diagrams opposite illustrate the sequence of 
construction specifically for the key space under 
discussion. The sequence, in essence, is divided into 
two phases:

Framing
This phase takes the existing structure from its 
current state to a state of weather tightness. It puts 
in place structure, floors and the primary components 
of the external envelope that will prevent damage to 
the internal face of the envelope. This phase also 
includes the installation of the below ground myco-
remediation programme which is a part of the wider 
site landscaping strategy.

Participative Construction
This phase takes the basic space and surfaces and 
transforms them into productive and performative 
elements. Internally, the inner wall and floor finish 
is constructed and finished according to end user’s 
requirements. This will likely require negotation with 
neighbours - particularly in the construction of any 
partitions between units. Externally, roof bay users 
will participate in the build up of the green roof and 
accessible areas. In both spaces, expert guidance will 
need to be made available in the form of an architect 
and landscape architect acting as facilitators for the 
design and construction.

4 _ structural intervention
new steel structure is erected, bolted 
together, and tied to the existing concrete 
structure

5 _ ground floor and roof structure
simultaneously, ground and roof levels are 
constructed - hollow core concrete slabs, 
topping, insulation ... to the point of being 
weather protected.

8_ deconstruction
components built for deconstruction at end 
of life



Salvageable Structural Fixing
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Construction Strategy: Joints + Fixings
Steel Fixings
In keeping the the salvageability strategy, the steel 
structure shall be bolted together rather than welded. 
This is to allow for both ease of assembly, as well 
as dis-assembly at the end of life for this structural 
intervention. 

Bolting, as opposed to welding, does not provide the 
strongest jointing, therefore to compensate, steel 
sections have been slightly oversized. 

Brick Joints
In order to ensure end of building life salvageability 
for bricks, a mortar that is weaker than the brick itself 
is proposed. In this case, a hydraulic lime mortar is 
proposed as it will allow for walls to be broken down 
without damaging the bricks. The mixture is typically 
Hydraulic Lime:Sand 1:2-4. (Berge, 2009:372-373)

Brick coursing will be laid in a flemish bond with a 
10mm mortar bed. 

Brick Coursing 1:100

Brick Coursing 1:20



6350mm

3175mm 3175mm

1587.5mm1587.5mm 1587.5mm 1587.5mmBrick Wall Movement
The external brick wall is most exposed to the 
temperature variations and exposure to moisture that 
if not designed for can cause cracking and damage. 
BS 5628:3 recommends the inclusion of 13mm 
side movement joints at 10m centres for standard 
brick walls, however as this wall is effectively free 
standing and lightly restrained, movement joints are 
recommended at 5-6m centres. Between structural 
restraints, the wall is 6350mm long therefore the use 
of foam rubber and a low modulas silicone sealant 
will be used where the wall meets the existing 
structure and in the centre of the wall. The capping of 
the parapet is subject to a great amount of movement 
and so movement joints are provided twice as much.

As well as its deconstructional properties, the 
specification of hydraulic lime mortar has the 
additional benefit of greater tolerance for movements 
due to thermal and moisture action than cement 
based mortars. Additionally, lime-based mortars are 
capable of self-healing of microscopic cracks (Berge, 
2009:373).  

Brick Movement Joints 1:50
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Construction Strategy: Tolerances
Glazing
Glazing systems should be designed to minimise the 
effect of inevitable building movement on the glass. 
This includes the provision of a flexible seal between  
the glass and other materials to allow for thermal 
and settling movement and to prevent contact 
between materials of differential properties. The seal 
also acts to prevent the transmission of moisture 
and air through the frame which would impact the 
thermal performance of the window

44mm glazing 
(triple glazed, argon 

gas filled) cavities

warm edge spacer bars

flexible seal (rubber)

timber frame

aluminium cladding 
(rain proofing)

Window Frame Detail 1:5
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Construction Strategy: Durability + Weathering
Structure + Decay

The building and particularly its structure has proven 
itself to be very durable - however there are signs of 
decay on the concrete which will need to be treated. 
Firstly, the reasons for the cracks will need to be 
determined - particularly if the cracks are the result of 
movement due to temperature fluctuations then filling 
with a rigid repair material will not solve the problem.  
Given that the structure is currently subject to and will 
continue to be exposed to freezing, repair material of 
cracks will need to be a flexible material that will allow 
the material to expand and contract without adding 
additional stress.

The proposal to expose the concrete to the elements 
will shorten its lifespan significantly. This is intentional 
with the expectation that the structure will become 
overgrown with vegetation forming a key element of 
the building’s long term tectonic evolution. However, 
as the structure was not designed to be exposed to 
either rain or vegetation, steps are required to protect 
the structure as much as possible. This will be in the 
form of a resurfacing treatment such as the sprayed 
applicatication of a polyurea elastomer which will 
both resurface and waterproof the concrete structure.

Current condition of concrete structure 
which under leaking roof.



During construction, the site will be in various 
stages of completion and during some phases will 
have inexperienced members of the public on site 
participating in the building process. Particularly 
because of this, special steps will need to be taken to 
minimise risk and disruption to construction workers, 
visitors and members of the public alike.

In the case of inexperienced construction workers, it 
will be necessary to run a health and safety training 
programme which sets out best working practices, 
use of machinary, site rules and personnel. It may 
be appropriate to treat these workers as short term 
apprentices - perhaps through a formal programme.

The following general issues are some of the 
considerations relating to construction risk and safety.

Because of the scale of the project, construction work 
will last well beyond 30 days which obliges the client 
to hire a CDM Co-Ordinator

construction 
personnel parking

Temporary facilities

Loading

Materials store

Pedestrian walkways

vehicle and plant access

Construction Management Site Plan
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CDM: Construction
Site Organisation:
• Traffic: At present there is no footpath around this 

building that provides clear and safe separation 
between pedestrians and vehicles. While the long 
terms proposal envisions shared surfaces, during 
construction, a footpath will be constructed with 
side and overhead hoardings if necessary. The 
proposed landscaping site adjacent will be used 
for parking for the first phases of construction. 
Loading will take place at the rear of the building 
adjacent to the materials store.

• Storage: Because of the potential toxicity of the 
materials, the phasing allows for the temporary 
use of a dry structure for storage of salvaged 
materials. The structure will effectively be a 
weather tight building and thus lockable which 
ensure safe, dry storage of materials.

• Waste: Hazardous materials to be removed 
by specialist contracter. All other material is to 
be considered as salvage and inventoried with 
categorisation for potential onward use. This will 
take steps towards minimal demolition waste

• Facilities: Rest Areas, changing rooms, toilets, 
sinks and drinking water will be provided on site 
for workers in a temporary fit-out of shipping 
containers that will be ultimately be used for the 
live-work studios in the last phase (by which time, 
all the above facilities will have been built)

Risk Assessment
The following risks need to be taken into account in 
preparing the pre-construction brief and a full health 
and safety briefing given to all construction workers 
and visitors.

• Full PPE atire and equipment issued to 
all workers and stored in lockers on site. 
Management instructed to spot check quality of 
maintenance of equipment.

• working at height - scaffolding with guard-
rail and toeboard will be erected for all work 
conducted at heights above 3m. On roofs, all 
personnel to wear harnesses and hi-vis.

• Demolition Work: Full survey and planning to 
be carried out to avoid uncontrolled structural 
collapse. Temporary supports to be erected where 
required and an assessment made of maximum 
loads for existing and temporary structure. During 
demolition, the entire site will be a hard-hat area 
with clear markings and warnings, and limited 
access. Walkways will be covered. 

• Excavataions: Temporary supports to be used 
in excavations. Excavated trenchs will be hard 
hat area. Plant and Vehicles kept separate from 
edge of excavations. Barriers erected at edge to 
prevent falls. 
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Maintenance
On handover, a building manual should be provided 
to the building manager which sets out maintenance 
guidelines, maintenance periods and techniques 
which will include the maintenance of materials, 
structures, green roofs/landscaping, environmental 
systems and periodical checks on internal air quality, 
thermal performance and water quality.

In particular, the following are perhaps unique to this 
project:

- maintenance of structural waterproofing - exposed 
structure will need to be checked for condition and 
repairs on a periodical basis to be advised by a 
structural engineer.

- The underground fungii will need to be harvested, 
depending on the species used this could be as much 
as every 5-6 weeks - although a specialist would be 
able to advise on firstly the appropriate mycelium 
strain and secondly on its maintenance. However,  it 
can be noted now that because of the limited space, 
poor air quality and probable toxicity, mushroom 
pickers will need to be provided with hazmat gear, 
and possibly breathing apparatus. Access will be 
through panels in the floor of the west bays.
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