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Sector Turnover

Residential

7% 25%

10% 10%
23%

Civic
Community
& Culture

25%

Transport & 
Infrastructure

Higher EducationWorkplace Schools & Colleges



Hawkins\Brown's Experience 
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In the same way BIM is not just Revit, 
DfMA is more than one product or method



DfMA in residential
What is DfMA



The first change required to succeed with 
DfMA is not technological but behavioural 



Our innovation strategy is integrated
Using innovation to strengthen our key values

Great Design

Happy Staff Sustainable Business

BIM
Technology

DfMA

(Building of the year)

(Employer of the year) (Practice of the year)



More specialists
How might we be structured in the future?

ARCHITECTS 
& 

DESIGNERS

Shrinking Shrinking

ADMINISTRATION
& 

SUPPORT

Growing

BIM

Project
Delivery

Technical

Computation DfMA

Visualisation

Digital 
Design



DfMA 
Behavioural changes 

- Prioritise high quality design

- Define project (DfMA) goals 

- Appoint design teams differently

- Embrace different procurement methods 

- Adopt a collaborative approach

- Early specialist subcontractor involvement

- Early design coordination

- Early site logistics assessment 



DfMA in residential
The potential 

Pre-Manufactured 
value

Labour

Programme

Carbon 
Emissions

?



Residential evaluating the options 
Defining Project Goals



DfMA in residential 
Making Consistent Decisions



DfMA in residential 
Decision Making



DfMA in residential 
Defining project goals

01. Reduce 

On-site activity
 
Environmental impact 

Impact on Students and the 
wider campus 

Risk

Redesign 

Whole Life Cost  & Whole Life 
Carbon

02. Improve 

Quality

Certainty 

Overall design 

Facilities management processes
 
Site Health & Safety



Which option is right for you?
Big decisions, made simple

Low-rise 
≤5 Storeys
does it stack 
walls and 
services?

can it be 
designed to 
stack?

are room 
sizes 
regular?

design for 
transport 
of large 
elements

timber 
frame, 
timber panel 
or CLT?

pods for 
bathrooms 
and kitchens

steel/
concrete 
frame with 
infill

pre-fab infill 
with SIPs or 
LGS

panels or 
modular 
volumetric
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Can it be 
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Pods for 
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Potential for Pre-Manufactured Value 
40% 80%



UCSD PEPPER CANYON
         SYSTEM COMPARISION

BASELINE
SYSTEM

See Note 1

IMPORTANCE 1‐5 RATING FACTORED 1‐5 RATING FACTORED 1‐5 RATING FACTORED 1‐5 RATING FACTORED 1‐5 RATING FACTORED 1‐5 RATING FACTORED 1‐5 RATING FACTORED 1‐5 RATING FACTORED 1‐5 RATING FACTORED 1‐5 RATING FACTORED 1‐5 RATING FACTORED 1‐5 RATING

AESTHETICS Does the proposal facilitate or limit the architectural design? 0.5 2.5 1.25 1.5 0.75 1.5 0.75 1.5 0.75 1 0.5 2 1 2.5 1.25 2.5 1.25 2.5 1.25 2.5 1.25 2.5 1.25 2.5

CODE ‐ HEIGHT LIMIT

Is the Height achievable in the system subject to code restrictions?

1 2.5 2.5 1 1 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

CODE ‐ FIRE/LIFE SAFETY

Does the proposal pose a risk to fire signoff?

1 2.5 2.5 0.5 0.5 0.5 0.5 1 1 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 1.5 1.5 1.5 1.5 1.5

SEISMIC

Does the proposal pose limitations or require extra measures to deal with seismic 
considerations? 

INTEGRATION OF SYSTEMS  ‐ MEP

Is early or additional coordination required to integrate MEP systems. Can 
solutions such as thermal mass be used to augment MEP systems 

1 2.5 2.5 1 1 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1 1 1.5 1.5 2 2 2 2 2 2 1.5

INTEGRATION OF SYSTEMS  ‐ OTHER

Does the chosen system limit or impose restrictions on other DIMC 
opportunities? E.g. is pod plank possible? Are better tolerances requried for 
prefabricated wall panel integration? 

FLOOR ASSEMBLY DEPTH

Overall floor assembley depth? Impact on floor to floor height? Need for transfer 
structures?  

1 2.5 2.5 1.5 1.5 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

SCHEDULE IMPACT

Reduction in schedule / increased certainty of schedule?

0.75 2.5 1.875 3.5 2.625 3 2.25 3 2.25 4 3 4 3 4 3 2.5 1.875 2.5 1.875 3 2.25 2.5 1.875 3.5

SITE LOGISTICS

Improvement in site safety? Reduction in deliveries? Reduction in on site labour 
and associated vehicle movements? Increases in crane need? 

1 2.5 2.5 3.5 3.5 3 3 3 3 4 4 4 4 4 4 2.5 2.5 2.5 2.5 3.5 3.5 3 3 3.5

QUALITY

does the propsosed system meet or exceed minimum quality benchmarks? 

0.75 2.5 1.875 1.5 1.125 1.5 1.125 1.5 1.125 3.5 2.625 3.5 2.625 3.5 2.625 3.5 2.625 2.5 1.875 2.5 1.875 2.5 1.875 2

SUSTAINABILITY

Waste reduction? Embodied Carbon? Whole Life Carbon Impact? Redcution of 
vehicle movements and associated pollution? 

1 2.5 2.5 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

DURABILITY

Can elements of the system be exposed? Is additional lining required to meet 
code of protect system? 

1 2.5 2.5 1 1 1.5 1.5 1.5 1.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2 2 2 2 2

INITIAL COST Intial costs of structural system for design, manufacture and assembly 0.8 2.5 2 4 3.2 3.5 2.8 3.5 2.8 3.5 2.8 3 2.4 3.5 2.8 2.5 2 2.5 2 4 3.2 3.5 2.8 4

LIFETIME COSTS Lifetime cost implications for building management 1

GRID FLEXIBILITY 1 2.5 2.5 1 1 1 1 1 1 2 2 2 2 2 2 2 2 3 3 2 2 3 3 2

STACKING IMPACT 1 2.5 2.5 1 1 1 1 1 1 2 2 2 2 2 2 2 2 3 3 1.5 1.5 1.5 1.5 3

SUBCONTRACTOR MARKET
What is the availability of trades in the locality/region with suitable capacity and 
expertise? 1 2.5 2.5 3 3 3 3 3 3 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 3 3 3 3 3

COMPATIBILITY OF WALL SYSTEMS 0 2.5 0 0 0 0 0 0 0 0 0 0 0

FAÇADE
How does each system impact façade design and assembly, eg. Tension head 
setting out. 1 2.5 2.5 1 1 1 1 1 1 1 1 2 2 2.5 2.5 2.5 2.5 2.5 2.5 2 2 2.5 2.5 2.5

FLOOR FINISHES
Are wet trades requitred to make‐good floor finishes, eg. Screed over precast 
slabs. 0.5 2.5 1.25 1 0.5 2.5 1.25 2.5 1.25 2 1 2 1 2 1 1.5 0.75 2.5 1.25 2.5 1.25 2.5 1.25 1.5

CANTILEVER CORNERS 0.5 2.5 1.25 2 1 0.5 0.25 0.5 0.25 2 1 2 1 2 1 2 1 2.5 1.25 3 1.5 3 1.5 4

TOTAL 37 26.7 26.4 26.9 35.4 36.5 37.2 34.0 37.5 36.3 36.6

NOTE 1 : RATE EACH ITEM FROM 1 (LOWEST) TO 5 (HIGHEST) WITH CONCRETE AT 2.5

NOTE 2 : COMPARISION MADE FOR STRUCTURAL GRID OF APPROXIMATELY 30 FEET BY 30 FEET

Legend

Improvement over baseline

Neutral to baseline

Reduction from baseline

PRECAST T WITH INTERIOR WALL PRECAST T WITH CORE WALLS CONC/EPICORE/BEAM WITH MFPRECAST TEE WITH INTERIOR FRAMECIP CONCRETE

C1
CFS JOISTS AND LATERAL

CFS1
CONC/EPICORE/BEAM WITH CORE 

WALLS
PRECAST

CFS2 CFS3 PC1 PC2 PC3 PC4 PC5 ST1 ST2
CFS JOISTS WITH CORE WALLS CFS DECK WITH CORE WALLS PRECAST T WITH MOMENT FRAMES PRECAST T WITH MOMENT FRAMES

Which option is right for you?
Big decisions, made simple



10PfBathU | Prefabricated Bathroom Units

RIBA Plan of Work Designing for Manufacture and Assembly overlay
This Overlay to the RIBA Plan of Work 2013 includes additional task bars to support Designing for Manufacture 
and Assembly. It should be used in conjunction with the RIBA Plan of Work 2013: www.ribaplanofwork.com
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Tasks
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Prepare Concept Design, including 
outline proposals for structural 
design, building services systems, 
outline specifications and 
preliminary Cost Information along 
with relevant Project Strategies in 
accordance with the Design 
Programme. Agree alterations to 
brief and issue Final Project Brief. 

Prepare Developed Design, 
including coordinated and updated 
proposals for structural design, 
building services systems, outline 
specifications, Cost Information 
and Project Strategies in 
accordance with the Design 
Programme.

Prepare Technical Design in 
accordance with the Design 
Responsibility Matrix and Project 
Strategies to include all 
architectural, structural and building 
services information, specialist 
subcontractor design and 
specifications, in accordance with 
the Design Programme.

Offsite manufacturing and onsite 
Construction in accordance with 
the Construction Programme and 
resolution of Design Queries from 
site as they arise.

Handover of building and conclusion 
of the Building Contract.

Undertake In Use services in 
accordance with Schedule of 
Services.

Develop Project Objectives, 
including Quality Objectives and 
Project Outcomes, Sustainability 
Aspirations, Project Budget, other 
parameters or constraints and 
develop Initial Project Brief. 
Undertake Feasibility Studies and 
review of Site Information.

Identify client’s Business Case and 
Strategic Brief and other core 
project requirements. 

Core 
Objectives 
from the RIBA 
Plan of Work

Update the Construction Strategy, 
including a logistics plan that 
ensures the right materials, plant 
and operatives are deployed in the 
right place at the right time.

Commission the building 
progressively and capture 
‘As‑Constructed’ Information.

Consider how DfMA impacts the 
Construction Programme.

Consider how to capture 
commissioning and 
‘As‑Constructed’ information in a 
manner that will assist the In Use 
stage including the potential 
disassembly of the building.

Consider any Feedback during 
the In Use stage necessary to 
inform future projects.

Monitor the performance of 
standardised components 
including maintenance and 
replacement and provide 
Feedback.

Monitor disassembly or potential 
reuse of materials during 
demolition at the end of the stage 
and provide Feedback.

Initiate DfMA thinking and 
incorporate client requirements into 
the Initial Project Brief. This should 
include high-level targets for the 
extent of DfMA adoption and time/
cost/waste savings against 
traditional benchmarks. 

Consider opportunities for 
‘repeatability’, site/logistical 
constraints, Research and 
Development and early input 
required from specialist 
subcontractors.

Consider best practice DfMA 
exemplars for comparable projects.

Test the feasibility of high-level 
DfMA objectives included in the 
Initial Project Brief using the Site 
Information and Feasibility 
Studies.

Consider opportunities for applying 
DfMA across portfolios or 
programmes of projects.

Consider how DfMA might impact 
on the Business Case or Strategic 
Brief.

Consider whole life issues in the 
Strategic Brief including options 
for reuse or repurposing and 
recycling of components at the end 
of the building’s life. 

Consider Research and 
Development that might assist 
Feasibility Studies or the Concept 
Design including intellectual 
property issues.

Test initial Concept Design options 
against the DfMA aspirations set out 
in the Initial Project Brief. Identify 
opportunities for the greatest impact 
and initiate any Research and 
Development required to integrate 
DfMA into the Concept Design.

Prepare the Construction Strategy 
considering high-level DfMA 
benefits including safety, 
productivity, quality and 
sustainability, considering topics 
such as eliminating scaffolding, wet 
or hot works, the delivery 
methodology and the suitability of 
proposed systems. 

Consider DfMA aspects in Risk 
Assessments and the Health and 
Safety and Maintenance and 
Operational Strategies.

Ensure that the Cost Information 
takes account of the DfMA 
methodologies set out in the 
Construction Strategy.

Update the Construction Strategy 
taking into account DfMA 
opportunities appropriate to the 
Developed Design and 
coordination activities. Prepare a 
schedule of DfMA components and 
consider national (or other) 
standards appropriate for DfMA.

Consider buildability, including how 
the erection sequence, fabrication 
or manufacturing techniques and 
tolerances impact on interfaces. 

Update Cost Information taking 
into account discussions with 
potential contractors, specialist 
subcontractors and suppliers.

Update Risk Assessments and the 
Health and Safety and 
Maintenance and Operational 
Strategies taking into account 
DfMA considerations.

Develop the DfMA components 
more accurately considering the 
implications of the possible 
methods of manufacturing or 
fabrication. Develop the interfaces 
and specifications including 
structural, water/moisture/vapour 
penetration and acoustic issues. 

Update the Construction Strategy 
considering the lifting, handling and 
transportation strategy for each 
component and sub-assembly.

Consider manufacturing and 
assembly risks in the updated Risk 
Assessment and Health and 
Safety Strategy.

Develop a commissioning plan 
optimising the use of factory 
acceptance testing.

DfMA 
Strategy

Analyse data from the existing 
building to identify key metrics for 
success.

Gather cost and programme data 
from previous projects to set 
benchmarks. 

Consider establishing a BIM object 
library if components are going to 
be used across multiple projects. 

Use BIM for the preparation of 
Feasibility Studies including 
data-rich ‘placeholder’ objects with 
limited geometry to assist in the 
preparation of Cost Information. 
Use BIM to test and optimise the 
Initial Project Brief.

Include the Level of Development 
required at each stage when 
preparing the Design 
Responsibility Matrix. Consider 
the implications for professional 
services contracts and the Design 
Responsibility Matrix where a 
client is using their own BIM library, 
including intellectual property and 
professional indemnity insurance.

Develop the BIM model and 
components to the Level of 
Development set out in the Design 
Responsibility Matrix. Validate the 
model against the client’s 
information requirements.

Consider DfMA tolerances in the 
development of the BIM model.

Progress the BIM model and 
components to next Level of 
Development as set out in the 
Design Responsibility Matrix. 
Validate the model against the 
client’s information requirements.

Use digital technologies as part of 
coordination exercises.

Progress the BIM model and 
components to next Level of 
Development as set out in the 
Design Responsibility Matrix. 
Validate the model against the 
client’s information requirements.

Use 4D technologies to test and 
rehearse the sequencing set out in 
the Construction Strategy, 
including every aspect of 
manufacture, logistics and 
assembly before work starts on site.

Use BIM to train site operatives.

Use digital technologies to track 
each step of the manufacturing, 
packing, logistics and delivery 
process. 

Consider recording the complete 
history and location of every 
component for Feedback, future 
use and learning.

Link components to assembly 
manuals, method statements and 
quality records including identifying 
any aspects of the design which 
may be reused in the future. 

Ensure any relevant documentation 
relating to DfMA components is 
linked to BIM components for 
Feedback, including lessons 
learned and potential repurposing.

Consider configuration 
management techniques to 
maintain an up-to-date record 
(BIM model) of the building.

Suggested  
BIM Tasks  
for DfMA

Feedback – Ensure lessons learned 
from previous projects have been 
incorporated.

Consider how DfMA impacts on the 
assembly of the project team 
including how the project team will 
achieve a collaborative approach 
and how innovation can be 
incentivised.

Consider how to emphasise the 
importance of DfMA in the Initial 
Project Brief when assembling the 
project team and developing the 
Procurement Strategy, including 
how to select design team members 
with DfMA experience.

Ensure that any tender information 
encourages the behaviours required 
for effective collaboration and the 
experience needed to identify early 
DfMA opportunities. 

Suggested 
Procurement 
Tasks for DfMA

Update the Procurement Strategy 
and hold discussions with 
contractors and specialist 
subcontractors relevant to the 
procurement route to test DfMA 
objectives set out in the Concept 
Design including the Construction 
Strategy.

Consider the appropriateness of 
early contractor involvement (ECI).

Hold further discussions with 
contractors and specialist 
subcontractors relevant to the 
procurement route to test DfMA 
components and coordination 
exercises set out in the Developed 
Design including the updated 
Construction Strategy. 

Capture Feedback including 
lessons learned from site installation 
to inform the Procurement 
Strategy of future projects.

Ensure that ‘As‑Constructed’ 
Information relating to DfMA 
elements has been delivered 
including Feedback on information 
to be incorporated into the client’s 
in-house BIM object library.

Provide Feedback on the capability 
and performance of specialist 
subcontractors who delivered DfMA 
aspects.

RIBA Plan of Work Designing for Manufacture and Assembly overlay
This Overlay to the RIBA Plan of Work 2013 includes additional task bars to support Designing for Manufacture 
and Assembly. It should be used in conjunction with the RIBA Plan of Work 2013: www.ribaplanofwork.com
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Tasks
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Prepare Concept Design, including 
outline proposals for structural 
design, building services systems, 
outline specifications and 
preliminary Cost Information along 
with relevant Project Strategies in 
accordance with the Design 
Programme. Agree alterations to 
brief and issue Final Project Brief. 

Prepare Developed Design, 
including coordinated and updated 
proposals for structural design, 
building services systems, outline 
specifications, Cost Information 
and Project Strategies in 
accordance with the Design 
Programme.

Prepare Technical Design in 
accordance with the Design 
Responsibility Matrix and Project 
Strategies to include all 
architectural, structural and building 
services information, specialist 
subcontractor design and 
specifications, in accordance with 
the Design Programme.

Offsite manufacturing and onsite 
Construction in accordance with 
the Construction Programme and 
resolution of Design Queries from 
site as they arise.

Handover of building and conclusion 
of the Building Contract.

Undertake In Use services in 
accordance with Schedule of 
Services.

Develop Project Objectives, 
including Quality Objectives and 
Project Outcomes, Sustainability 
Aspirations, Project Budget, other 
parameters or constraints and 
develop Initial Project Brief. 
Undertake Feasibility Studies and 
review of Site Information.

Identify client’s Business Case and 
Strategic Brief and other core 
project requirements. 

Core 
Objectives 
from the RIBA 
Plan of Work

Update the Construction Strategy, 
including a logistics plan that 
ensures the right materials, plant 
and operatives are deployed in the 
right place at the right time.

Commission the building 
progressively and capture 
‘As‑Constructed’ Information.

Consider how DfMA impacts the 
Construction Programme.

Consider how to capture 
commissioning and 
‘As‑Constructed’ information in a 
manner that will assist the In Use 
stage including the potential 
disassembly of the building.

Consider any Feedback during 
the In Use stage necessary to 
inform future projects.

Monitor the performance of 
standardised components 
including maintenance and 
replacement and provide 
Feedback.

Monitor disassembly or potential 
reuse of materials during 
demolition at the end of the stage 
and provide Feedback.

Initiate DfMA thinking and 
incorporate client requirements into 
the Initial Project Brief. This should 
include high-level targets for the 
extent of DfMA adoption and time/
cost/waste savings against 
traditional benchmarks. 

Consider opportunities for 
‘repeatability’, site/logistical 
constraints, Research and 
Development and early input 
required from specialist 
subcontractors.

Consider best practice DfMA 
exemplars for comparable projects.

Test the feasibility of high-level 
DfMA objectives included in the 
Initial Project Brief using the Site 
Information and Feasibility 
Studies.

Consider opportunities for applying 
DfMA across portfolios or 
programmes of projects.

Consider how DfMA might impact 
on the Business Case or Strategic 
Brief.

Consider whole life issues in the 
Strategic Brief including options 
for reuse or repurposing and 
recycling of components at the end 
of the building’s life. 

Consider Research and 
Development that might assist 
Feasibility Studies or the Concept 
Design including intellectual 
property issues.

Test initial Concept Design options 
against the DfMA aspirations set out 
in the Initial Project Brief. Identify 
opportunities for the greatest impact 
and initiate any Research and 
Development required to integrate 
DfMA into the Concept Design.

Prepare the Construction Strategy 
considering high-level DfMA 
benefits including safety, 
productivity, quality and 
sustainability, considering topics 
such as eliminating scaffolding, wet 
or hot works, the delivery 
methodology and the suitability of 
proposed systems. 

Consider DfMA aspects in Risk 
Assessments and the Health and 
Safety and Maintenance and 
Operational Strategies.

Ensure that the Cost Information 
takes account of the DfMA 
methodologies set out in the 
Construction Strategy.

Update the Construction Strategy 
taking into account DfMA 
opportunities appropriate to the 
Developed Design and 
coordination activities. Prepare a 
schedule of DfMA components and 
consider national (or other) 
standards appropriate for DfMA.

Consider buildability, including how 
the erection sequence, fabrication 
or manufacturing techniques and 
tolerances impact on interfaces. 

Update Cost Information taking 
into account discussions with 
potential contractors, specialist 
subcontractors and suppliers.

Update Risk Assessments and the 
Health and Safety and 
Maintenance and Operational 
Strategies taking into account 
DfMA considerations.

Develop the DfMA components 
more accurately considering the 
implications of the possible 
methods of manufacturing or 
fabrication. Develop the interfaces 
and specifications including 
structural, water/moisture/vapour 
penetration and acoustic issues. 

Update the Construction Strategy 
considering the lifting, handling and 
transportation strategy for each 
component and sub-assembly.

Consider manufacturing and 
assembly risks in the updated Risk 
Assessment and Health and 
Safety Strategy.

Develop a commissioning plan 
optimising the use of factory 
acceptance testing.

DfMA 
Strategy

Analyse data from the existing 
building to identify key metrics for 
success.

Gather cost and programme data 
from previous projects to set 
benchmarks. 

Consider establishing a BIM object 
library if components are going to 
be used across multiple projects. 

Use BIM for the preparation of 
Feasibility Studies including 
data-rich ‘placeholder’ objects with 
limited geometry to assist in the 
preparation of Cost Information. 
Use BIM to test and optimise the 
Initial Project Brief.

Include the Level of Development 
required at each stage when 
preparing the Design 
Responsibility Matrix. Consider 
the implications for professional 
services contracts and the Design 
Responsibility Matrix where a 
client is using their own BIM library, 
including intellectual property and 
professional indemnity insurance.

Develop the BIM model and 
components to the Level of 
Development set out in the Design 
Responsibility Matrix. Validate the 
model against the client’s 
information requirements.

Consider DfMA tolerances in the 
development of the BIM model.

Progress the BIM model and 
components to next Level of 
Development as set out in the 
Design Responsibility Matrix. 
Validate the model against the 
client’s information requirements.

Use digital technologies as part of 
coordination exercises.

Progress the BIM model and 
components to next Level of 
Development as set out in the 
Design Responsibility Matrix. 
Validate the model against the 
client’s information requirements.

Use 4D technologies to test and 
rehearse the sequencing set out in 
the Construction Strategy, 
including every aspect of 
manufacture, logistics and 
assembly before work starts on site.

Use BIM to train site operatives.

Use digital technologies to track 
each step of the manufacturing, 
packing, logistics and delivery 
process. 

Consider recording the complete 
history and location of every 
component for Feedback, future 
use and learning.

Link components to assembly 
manuals, method statements and 
quality records including identifying 
any aspects of the design which 
may be reused in the future. 

Ensure any relevant documentation 
relating to DfMA components is 
linked to BIM components for 
Feedback, including lessons 
learned and potential repurposing.

Consider configuration 
management techniques to 
maintain an up-to-date record 
(BIM model) of the building.

Suggested  
BIM Tasks  
for DfMA

Feedback – Ensure lessons learned 
from previous projects have been 
incorporated.

Consider how DfMA impacts on the 
assembly of the project team 
including how the project team will 
achieve a collaborative approach 
and how innovation can be 
incentivised.

Consider how to emphasise the 
importance of DfMA in the Initial 
Project Brief when assembling the 
project team and developing the 
Procurement Strategy, including 
how to select design team members 
with DfMA experience.

Ensure that any tender information 
encourages the behaviours required 
for effective collaboration and the 
experience needed to identify early 
DfMA opportunities. 

Suggested 
Procurement 
Tasks for DfMA

Update the Procurement Strategy 
and hold discussions with 
contractors and specialist 
subcontractors relevant to the 
procurement route to test DfMA 
objectives set out in the Concept 
Design including the Construction 
Strategy.

Consider the appropriateness of 
early contractor involvement (ECI).

Hold further discussions with 
contractors and specialist 
subcontractors relevant to the 
procurement route to test DfMA 
components and coordination 
exercises set out in the Developed 
Design including the updated 
Construction Strategy. 

Capture Feedback including 
lessons learned from site installation 
to inform the Procurement 
Strategy of future projects.

Ensure that ‘As‑Constructed’ 
Information relating to DfMA 
elements has been delivered 
including Feedback on information 
to be incorporated into the client’s 
in-house BIM object library.

Provide Feedback on the capability 
and performance of specialist 
subcontractors who delivered DfMA 
aspects.

RIBA Plan of Work Designing for Manufacture and Assembly overlay
This Overlay to the RIBA Plan of Work 2013 includes additional task bars to support Designing for Manufacture 
and Assembly. It should be used in conjunction with the RIBA Plan of Work 2013: www.ribaplanofwork.com
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Prepare Concept Design, including 
outline proposals for structural 
design, building services systems, 
outline specifications and 
preliminary Cost Information along 
with relevant Project Strategies in 
accordance with the Design 
Programme. Agree alterations to 
brief and issue Final Project Brief. 

Prepare Developed Design, 
including coordinated and updated 
proposals for structural design, 
building services systems, outline 
specifications, Cost Information 
and Project Strategies in 
accordance with the Design 
Programme.

Prepare Technical Design in 
accordance with the Design 
Responsibility Matrix and Project 
Strategies to include all 
architectural, structural and building 
services information, specialist 
subcontractor design and 
specifications, in accordance with 
the Design Programme.

Offsite manufacturing and onsite 
Construction in accordance with 
the Construction Programme and 
resolution of Design Queries from 
site as they arise.

Handover of building and conclusion 
of the Building Contract.

Undertake In Use services in 
accordance with Schedule of 
Services.

Develop Project Objectives, 
including Quality Objectives and 
Project Outcomes, Sustainability 
Aspirations, Project Budget, other 
parameters or constraints and 
develop Initial Project Brief. 
Undertake Feasibility Studies and 
review of Site Information.

Identify client’s Business Case and 
Strategic Brief and other core 
project requirements. 

Core 
Objectives 
from the RIBA 
Plan of Work

Update the Construction Strategy, 
including a logistics plan that 
ensures the right materials, plant 
and operatives are deployed in the 
right place at the right time.

Commission the building 
progressively and capture 
‘As‑Constructed’ Information.

Consider how DfMA impacts the 
Construction Programme.

Consider how to capture 
commissioning and 
‘As‑Constructed’ information in a 
manner that will assist the In Use 
stage including the potential 
disassembly of the building.

Consider any Feedback during 
the In Use stage necessary to 
inform future projects.

Monitor the performance of 
standardised components 
including maintenance and 
replacement and provide 
Feedback.

Monitor disassembly or potential 
reuse of materials during 
demolition at the end of the stage 
and provide Feedback.

Initiate DfMA thinking and 
incorporate client requirements into 
the Initial Project Brief. This should 
include high-level targets for the 
extent of DfMA adoption and time/
cost/waste savings against 
traditional benchmarks. 

Consider opportunities for 
‘repeatability’, site/logistical 
constraints, Research and 
Development and early input 
required from specialist 
subcontractors.

Consider best practice DfMA 
exemplars for comparable projects.

Test the feasibility of high-level 
DfMA objectives included in the 
Initial Project Brief using the Site 
Information and Feasibility 
Studies.

Consider opportunities for applying 
DfMA across portfolios or 
programmes of projects.

Consider how DfMA might impact 
on the Business Case or Strategic 
Brief.

Consider whole life issues in the 
Strategic Brief including options 
for reuse or repurposing and 
recycling of components at the end 
of the building’s life. 

Consider Research and 
Development that might assist 
Feasibility Studies or the Concept 
Design including intellectual 
property issues.

Test initial Concept Design options 
against the DfMA aspirations set out 
in the Initial Project Brief. Identify 
opportunities for the greatest impact 
and initiate any Research and 
Development required to integrate 
DfMA into the Concept Design.

Prepare the Construction Strategy 
considering high-level DfMA 
benefits including safety, 
productivity, quality and 
sustainability, considering topics 
such as eliminating scaffolding, wet 
or hot works, the delivery 
methodology and the suitability of 
proposed systems. 

Consider DfMA aspects in Risk 
Assessments and the Health and 
Safety and Maintenance and 
Operational Strategies.

Ensure that the Cost Information 
takes account of the DfMA 
methodologies set out in the 
Construction Strategy.

Update the Construction Strategy 
taking into account DfMA 
opportunities appropriate to the 
Developed Design and 
coordination activities. Prepare a 
schedule of DfMA components and 
consider national (or other) 
standards appropriate for DfMA.

Consider buildability, including how 
the erection sequence, fabrication 
or manufacturing techniques and 
tolerances impact on interfaces. 

Update Cost Information taking 
into account discussions with 
potential contractors, specialist 
subcontractors and suppliers.

Update Risk Assessments and the 
Health and Safety and 
Maintenance and Operational 
Strategies taking into account 
DfMA considerations.

Develop the DfMA components 
more accurately considering the 
implications of the possible 
methods of manufacturing or 
fabrication. Develop the interfaces 
and specifications including 
structural, water/moisture/vapour 
penetration and acoustic issues. 

Update the Construction Strategy 
considering the lifting, handling and 
transportation strategy for each 
component and sub-assembly.

Consider manufacturing and 
assembly risks in the updated Risk 
Assessment and Health and 
Safety Strategy.

Develop a commissioning plan 
optimising the use of factory 
acceptance testing.

DfMA 
Strategy

Analyse data from the existing 
building to identify key metrics for 
success.

Gather cost and programme data 
from previous projects to set 
benchmarks. 

Consider establishing a BIM object 
library if components are going to 
be used across multiple projects. 

Use BIM for the preparation of 
Feasibility Studies including 
data-rich ‘placeholder’ objects with 
limited geometry to assist in the 
preparation of Cost Information. 
Use BIM to test and optimise the 
Initial Project Brief.

Include the Level of Development 
required at each stage when 
preparing the Design 
Responsibility Matrix. Consider 
the implications for professional 
services contracts and the Design 
Responsibility Matrix where a 
client is using their own BIM library, 
including intellectual property and 
professional indemnity insurance.

Develop the BIM model and 
components to the Level of 
Development set out in the Design 
Responsibility Matrix. Validate the 
model against the client’s 
information requirements.

Consider DfMA tolerances in the 
development of the BIM model.

Progress the BIM model and 
components to next Level of 
Development as set out in the 
Design Responsibility Matrix. 
Validate the model against the 
client’s information requirements.

Use digital technologies as part of 
coordination exercises.

Progress the BIM model and 
components to next Level of 
Development as set out in the 
Design Responsibility Matrix. 
Validate the model against the 
client’s information requirements.

Use 4D technologies to test and 
rehearse the sequencing set out in 
the Construction Strategy, 
including every aspect of 
manufacture, logistics and 
assembly before work starts on site.

Use BIM to train site operatives.

Use digital technologies to track 
each step of the manufacturing, 
packing, logistics and delivery 
process. 

Consider recording the complete 
history and location of every 
component for Feedback, future 
use and learning.

Link components to assembly 
manuals, method statements and 
quality records including identifying 
any aspects of the design which 
may be reused in the future. 

Ensure any relevant documentation 
relating to DfMA components is 
linked to BIM components for 
Feedback, including lessons 
learned and potential repurposing.

Consider configuration 
management techniques to 
maintain an up-to-date record 
(BIM model) of the building.

Suggested  
BIM Tasks  
for DfMA

Feedback – Ensure lessons learned 
from previous projects have been 
incorporated.

Consider how DfMA impacts on the 
assembly of the project team 
including how the project team will 
achieve a collaborative approach 
and how innovation can be 
incentivised.

Consider how to emphasise the 
importance of DfMA in the Initial 
Project Brief when assembling the 
project team and developing the 
Procurement Strategy, including 
how to select design team members 
with DfMA experience.

Ensure that any tender information 
encourages the behaviours required 
for effective collaboration and the 
experience needed to identify early 
DfMA opportunities. 

Suggested 
Procurement 
Tasks for DfMA

Update the Procurement Strategy 
and hold discussions with 
contractors and specialist 
subcontractors relevant to the 
procurement route to test DfMA 
objectives set out in the Concept 
Design including the Construction 
Strategy.

Consider the appropriateness of 
early contractor involvement (ECI).

Hold further discussions with 
contractors and specialist 
subcontractors relevant to the 
procurement route to test DfMA 
components and coordination 
exercises set out in the Developed 
Design including the updated 
Construction Strategy. 

Capture Feedback including 
lessons learned from site installation 
to inform the Procurement 
Strategy of future projects.

Ensure that ‘As‑Constructed’ 
Information relating to DfMA 
elements has been delivered 
including Feedback on information 
to be incorporated into the client’s 
in-house BIM object library.

Provide Feedback on the capability 
and performance of specialist 
subcontractors who delivered DfMA 
aspects.

2 Introduction
2.2 Approach and Process
2.2.1 Implementation of Bathroom Pods
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Ensure base 
design recognises 

limitations 
imposed by pods

Consult standard 
bathroom layouts 

and technical 
specifications

Overhead Clear Zone
What is the structural system depth 
and clear height across the floor-
plate?

Floor Zone
What floor zone has been allowed 
for within the design? 

Consult PfBathU 
Document for 
predefined	L&Q	

standards

Ensure project 
programme and 
consultants’ 
appointments have 
considered the use of 
DfMA

Wall Zones
Have wall zones been allowed for 
within the design?

Structural Limitations on 
Installation
Does the structure limit the ability 
to implement and install pods?

Access and Maintenance
Consider methodology for access 
for maintenance of units

Is there sufficient	space 
in the structure to be 
able to manoeuvre the 
pods into place?

If using a panelised 
system has services 
connection access been 
accounted for in the 
structural design?

Ensure structural design
allows for pod 
positioning in the 
temporary state prior to 
installation

L&Q   Product Innovation Team

PfBathU
Prefabricated Bathroom Units - 
Product Utilization Guidance Document

Revision A

Implementation of Pods in a Project

The diagram to the right explains the process for 
design teams to take when implementing prefabricated 
bathroom types in projects. It demonstrates which factors 
and elements need to be considered at what points 
relevant to the RIBA Work Stages, and the DfMA overlay 
to the RIBA Plan of Work.

It should be noted that the use of bathroom pods requires 
significant consideration early in the design process as 
they can have a fundamental impact on both unit and 
block design, particularly if maintenance access form 
communal corridors is required. Early engagement with 
pod manufacturers/suppliers is recommended as well as 
early consideration of site logistics and assessments.

p42

p23

p22

p27

p20

p31

p48

11PfBathU | Prefabricated Bathroom Units
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Prepare Concept Design, including 
outline proposals for structural 
design, building services systems, 
outline specifications and 
preliminary Cost Information along 
with relevant Project Strategies in 
accordance with the Design 
Programme. Agree alterations to 
brief and issue Final Project Brief. 

Prepare Developed Design, 
including coordinated and updated 
proposals for structural design, 
building services systems, outline 
specifications, Cost Information 
and Project Strategies in 
accordance with the Design 
Programme.

Prepare Technical Design in 
accordance with the Design 
Responsibility Matrix and Project 
Strategies to include all 
architectural, structural and building 
services information, specialist 
subcontractor design and 
specifications, in accordance with 
the Design Programme.

Offsite manufacturing and onsite 
Construction in accordance with 
the Construction Programme and 
resolution of Design Queries from 
site as they arise.

Handover of building and conclusion 
of the Building Contract.

Undertake In Use services in 
accordance with Schedule of 
Services.

Develop Project Objectives, 
including Quality Objectives and 
Project Outcomes, Sustainability 
Aspirations, Project Budget, other 
parameters or constraints and 
develop Initial Project Brief. 
Undertake Feasibility Studies and 
review of Site Information.

Identify client’s Business Case and 
Strategic Brief and other core 
project requirements. 

Core 
Objectives 
from the RIBA 
Plan of Work

Update the Construction Strategy, 
including a logistics plan that 
ensures the right materials, plant 
and operatives are deployed in the 
right place at the right time.

Commission the building 
progressively and capture 
‘As‑Constructed’ Information.

Consider how DfMA impacts the 
Construction Programme.

Consider how to capture 
commissioning and 
‘As‑Constructed’ information in a 
manner that will assist the In Use 
stage including the potential 
disassembly of the building.

Consider any Feedback during 
the In Use stage necessary to 
inform future projects.

Monitor the performance of 
standardised components 
including maintenance and 
replacement and provide 
Feedback.

Monitor disassembly or potential 
reuse of materials during 
demolition at the end of the stage 
and provide Feedback.

Initiate DfMA thinking and 
incorporate client requirements into 
the Initial Project Brief. This should 
include high-level targets for the 
extent of DfMA adoption and time/
cost/waste savings against 
traditional benchmarks. 

Consider opportunities for 
‘repeatability’, site/logistical 
constraints, Research and 
Development and early input 
required from specialist 
subcontractors.

Consider best practice DfMA 
exemplars for comparable projects.

Test the feasibility of high-level 
DfMA objectives included in the 
Initial Project Brief using the Site 
Information and Feasibility 
Studies.

Consider opportunities for applying 
DfMA across portfolios or 
programmes of projects.

Consider how DfMA might impact 
on the Business Case or Strategic 
Brief.

Consider whole life issues in the 
Strategic Brief including options 
for reuse or repurposing and 
recycling of components at the end 
of the building’s life. 

Consider Research and 
Development that might assist 
Feasibility Studies or the Concept 
Design including intellectual 
property issues.

Test initial Concept Design options 
against the DfMA aspirations set out 
in the Initial Project Brief. Identify 
opportunities for the greatest impact 
and initiate any Research and 
Development required to integrate 
DfMA into the Concept Design.

Prepare the Construction Strategy 
considering high-level DfMA 
benefits including safety, 
productivity, quality and 
sustainability, considering topics 
such as eliminating scaffolding, wet 
or hot works, the delivery 
methodology and the suitability of 
proposed systems. 

Consider DfMA aspects in Risk 
Assessments and the Health and 
Safety and Maintenance and 
Operational Strategies.

Ensure that the Cost Information 
takes account of the DfMA 
methodologies set out in the 
Construction Strategy.

Update the Construction Strategy 
taking into account DfMA 
opportunities appropriate to the 
Developed Design and 
coordination activities. Prepare a 
schedule of DfMA components and 
consider national (or other) 
standards appropriate for DfMA.

Consider buildability, including how 
the erection sequence, fabrication 
or manufacturing techniques and 
tolerances impact on interfaces. 

Update Cost Information taking 
into account discussions with 
potential contractors, specialist 
subcontractors and suppliers.

Update Risk Assessments and the 
Health and Safety and 
Maintenance and Operational 
Strategies taking into account 
DfMA considerations.

Develop the DfMA components 
more accurately considering the 
implications of the possible 
methods of manufacturing or 
fabrication. Develop the interfaces 
and specifications including 
structural, water/moisture/vapour 
penetration and acoustic issues. 

Update the Construction Strategy 
considering the lifting, handling and 
transportation strategy for each 
component and sub-assembly.

Consider manufacturing and 
assembly risks in the updated Risk 
Assessment and Health and 
Safety Strategy.

Develop a commissioning plan 
optimising the use of factory 
acceptance testing.

DfMA 
Strategy

Analyse data from the existing 
building to identify key metrics for 
success.

Gather cost and programme data 
from previous projects to set 
benchmarks. 

Consider establishing a BIM object 
library if components are going to 
be used across multiple projects. 

Use BIM for the preparation of 
Feasibility Studies including 
data-rich ‘placeholder’ objects with 
limited geometry to assist in the 
preparation of Cost Information. 
Use BIM to test and optimise the 
Initial Project Brief.

Include the Level of Development 
required at each stage when 
preparing the Design 
Responsibility Matrix. Consider 
the implications for professional 
services contracts and the Design 
Responsibility Matrix where a 
client is using their own BIM library, 
including intellectual property and 
professional indemnity insurance.

Develop the BIM model and 
components to the Level of 
Development set out in the Design 
Responsibility Matrix. Validate the 
model against the client’s 
information requirements.

Consider DfMA tolerances in the 
development of the BIM model.

Progress the BIM model and 
components to next Level of 
Development as set out in the 
Design Responsibility Matrix. 
Validate the model against the 
client’s information requirements.

Use digital technologies as part of 
coordination exercises.

Progress the BIM model and 
components to next Level of 
Development as set out in the 
Design Responsibility Matrix. 
Validate the model against the 
client’s information requirements.

Use 4D technologies to test and 
rehearse the sequencing set out in 
the Construction Strategy, 
including every aspect of 
manufacture, logistics and 
assembly before work starts on site.

Use BIM to train site operatives.

Use digital technologies to track 
each step of the manufacturing, 
packing, logistics and delivery 
process. 

Consider recording the complete 
history and location of every 
component for Feedback, future 
use and learning.

Link components to assembly 
manuals, method statements and 
quality records including identifying 
any aspects of the design which 
may be reused in the future. 

Ensure any relevant documentation 
relating to DfMA components is 
linked to BIM components for 
Feedback, including lessons 
learned and potential repurposing.

Consider configuration 
management techniques to 
maintain an up-to-date record 
(BIM model) of the building.

Suggested  
BIM Tasks  
for DfMA

Feedback – Ensure lessons learned 
from previous projects have been 
incorporated.

Consider how DfMA impacts on the 
assembly of the project team 
including how the project team will 
achieve a collaborative approach 
and how innovation can be 
incentivised.

Consider how to emphasise the 
importance of DfMA in the Initial 
Project Brief when assembling the 
project team and developing the 
Procurement Strategy, including 
how to select design team members 
with DfMA experience.

Ensure that any tender information 
encourages the behaviours required 
for effective collaboration and the 
experience needed to identify early 
DfMA opportunities. 

Suggested 
Procurement 
Tasks for DfMA

Update the Procurement Strategy 
and hold discussions with 
contractors and specialist 
subcontractors relevant to the 
procurement route to test DfMA 
objectives set out in the Concept 
Design including the Construction 
Strategy.

Consider the appropriateness of 
early contractor involvement (ECI).

Hold further discussions with 
contractors and specialist 
subcontractors relevant to the 
procurement route to test DfMA 
components and coordination 
exercises set out in the Developed 
Design including the updated 
Construction Strategy. 

Capture Feedback including 
lessons learned from site installation 
to inform the Procurement 
Strategy of future projects.

Ensure that ‘As‑Constructed’ 
Information relating to DfMA 
elements has been delivered 
including Feedback on information 
to be incorporated into the client’s 
in-house BIM object library.

Provide Feedback on the capability 
and performance of specialist 
subcontractors who delivered DfMA 
aspects.

RIBA Plan of Work Designing for Manufacture and Assembly overlay
This Overlay to the RIBA Plan of Work 2013 includes additional task bars to support Designing for Manufacture 
and Assembly. It should be used in conjunction with the RIBA Plan of Work 2013: www.ribaplanofwork.com
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Prepare Concept Design, including 
outline proposals for structural 
design, building services systems, 
outline specifications and 
preliminary Cost Information along 
with relevant Project Strategies in 
accordance with the Design 
Programme. Agree alterations to 
brief and issue Final Project Brief. 

Prepare Developed Design, 
including coordinated and updated 
proposals for structural design, 
building services systems, outline 
specifications, Cost Information 
and Project Strategies in 
accordance with the Design 
Programme.

Prepare Technical Design in 
accordance with the Design 
Responsibility Matrix and Project 
Strategies to include all 
architectural, structural and building 
services information, specialist 
subcontractor design and 
specifications, in accordance with 
the Design Programme.

Offsite manufacturing and onsite 
Construction in accordance with 
the Construction Programme and 
resolution of Design Queries from 
site as they arise.

Handover of building and conclusion 
of the Building Contract.

Undertake In Use services in 
accordance with Schedule of 
Services.

Develop Project Objectives, 
including Quality Objectives and 
Project Outcomes, Sustainability 
Aspirations, Project Budget, other 
parameters or constraints and 
develop Initial Project Brief. 
Undertake Feasibility Studies and 
review of Site Information.

Identify client’s Business Case and 
Strategic Brief and other core 
project requirements. 

Core 
Objectives 
from the RIBA 
Plan of Work

Update the Construction Strategy, 
including a logistics plan that 
ensures the right materials, plant 
and operatives are deployed in the 
right place at the right time.

Commission the building 
progressively and capture 
‘As‑Constructed’ Information.

Consider how DfMA impacts the 
Construction Programme.

Consider how to capture 
commissioning and 
‘As‑Constructed’ information in a 
manner that will assist the In Use 
stage including the potential 
disassembly of the building.

Consider any Feedback during 
the In Use stage necessary to 
inform future projects.

Monitor the performance of 
standardised components 
including maintenance and 
replacement and provide 
Feedback.

Monitor disassembly or potential 
reuse of materials during 
demolition at the end of the stage 
and provide Feedback.

Initiate DfMA thinking and 
incorporate client requirements into 
the Initial Project Brief. This should 
include high-level targets for the 
extent of DfMA adoption and time/
cost/waste savings against 
traditional benchmarks. 

Consider opportunities for 
‘repeatability’, site/logistical 
constraints, Research and 
Development and early input 
required from specialist 
subcontractors.

Consider best practice DfMA 
exemplars for comparable projects.

Test the feasibility of high-level 
DfMA objectives included in the 
Initial Project Brief using the Site 
Information and Feasibility 
Studies.

Consider opportunities for applying 
DfMA across portfolios or 
programmes of projects.

Consider how DfMA might impact 
on the Business Case or Strategic 
Brief.

Consider whole life issues in the 
Strategic Brief including options 
for reuse or repurposing and 
recycling of components at the end 
of the building’s life. 

Consider Research and 
Development that might assist 
Feasibility Studies or the Concept 
Design including intellectual 
property issues.

Test initial Concept Design options 
against the DfMA aspirations set out 
in the Initial Project Brief. Identify 
opportunities for the greatest impact 
and initiate any Research and 
Development required to integrate 
DfMA into the Concept Design.

Prepare the Construction Strategy 
considering high-level DfMA 
benefits including safety, 
productivity, quality and 
sustainability, considering topics 
such as eliminating scaffolding, wet 
or hot works, the delivery 
methodology and the suitability of 
proposed systems. 

Consider DfMA aspects in Risk 
Assessments and the Health and 
Safety and Maintenance and 
Operational Strategies.

Ensure that the Cost Information 
takes account of the DfMA 
methodologies set out in the 
Construction Strategy.

Update the Construction Strategy 
taking into account DfMA 
opportunities appropriate to the 
Developed Design and 
coordination activities. Prepare a 
schedule of DfMA components and 
consider national (or other) 
standards appropriate for DfMA.

Consider buildability, including how 
the erection sequence, fabrication 
or manufacturing techniques and 
tolerances impact on interfaces. 

Update Cost Information taking 
into account discussions with 
potential contractors, specialist 
subcontractors and suppliers.

Update Risk Assessments and the 
Health and Safety and 
Maintenance and Operational 
Strategies taking into account 
DfMA considerations.

Develop the DfMA components 
more accurately considering the 
implications of the possible 
methods of manufacturing or 
fabrication. Develop the interfaces 
and specifications including 
structural, water/moisture/vapour 
penetration and acoustic issues. 

Update the Construction Strategy 
considering the lifting, handling and 
transportation strategy for each 
component and sub-assembly.

Consider manufacturing and 
assembly risks in the updated Risk 
Assessment and Health and 
Safety Strategy.

Develop a commissioning plan 
optimising the use of factory 
acceptance testing.

DfMA 
Strategy

Analyse data from the existing 
building to identify key metrics for 
success.

Gather cost and programme data 
from previous projects to set 
benchmarks. 

Consider establishing a BIM object 
library if components are going to 
be used across multiple projects. 

Use BIM for the preparation of 
Feasibility Studies including 
data-rich ‘placeholder’ objects with 
limited geometry to assist in the 
preparation of Cost Information. 
Use BIM to test and optimise the 
Initial Project Brief.

Include the Level of Development 
required at each stage when 
preparing the Design 
Responsibility Matrix. Consider 
the implications for professional 
services contracts and the Design 
Responsibility Matrix where a 
client is using their own BIM library, 
including intellectual property and 
professional indemnity insurance.

Develop the BIM model and 
components to the Level of 
Development set out in the Design 
Responsibility Matrix. Validate the 
model against the client’s 
information requirements.

Consider DfMA tolerances in the 
development of the BIM model.

Progress the BIM model and 
components to next Level of 
Development as set out in the 
Design Responsibility Matrix. 
Validate the model against the 
client’s information requirements.

Use digital technologies as part of 
coordination exercises.

Progress the BIM model and 
components to next Level of 
Development as set out in the 
Design Responsibility Matrix. 
Validate the model against the 
client’s information requirements.

Use 4D technologies to test and 
rehearse the sequencing set out in 
the Construction Strategy, 
including every aspect of 
manufacture, logistics and 
assembly before work starts on site.

Use BIM to train site operatives.

Use digital technologies to track 
each step of the manufacturing, 
packing, logistics and delivery 
process. 

Consider recording the complete 
history and location of every 
component for Feedback, future 
use and learning.

Link components to assembly 
manuals, method statements and 
quality records including identifying 
any aspects of the design which 
may be reused in the future. 

Ensure any relevant documentation 
relating to DfMA components is 
linked to BIM components for 
Feedback, including lessons 
learned and potential repurposing.

Consider configuration 
management techniques to 
maintain an up-to-date record 
(BIM model) of the building.

Suggested  
BIM Tasks  
for DfMA

Feedback – Ensure lessons learned 
from previous projects have been 
incorporated.

Consider how DfMA impacts on the 
assembly of the project team 
including how the project team will 
achieve a collaborative approach 
and how innovation can be 
incentivised.

Consider how to emphasise the 
importance of DfMA in the Initial 
Project Brief when assembling the 
project team and developing the 
Procurement Strategy, including 
how to select design team members 
with DfMA experience.

Ensure that any tender information 
encourages the behaviours required 
for effective collaboration and the 
experience needed to identify early 
DfMA opportunities. 

Suggested 
Procurement 
Tasks for DfMA

Update the Procurement Strategy 
and hold discussions with 
contractors and specialist 
subcontractors relevant to the 
procurement route to test DfMA 
objectives set out in the Concept 
Design including the Construction 
Strategy.

Consider the appropriateness of 
early contractor involvement (ECI).

Hold further discussions with 
contractors and specialist 
subcontractors relevant to the 
procurement route to test DfMA 
components and coordination 
exercises set out in the Developed 
Design including the updated 
Construction Strategy. 

Capture Feedback including 
lessons learned from site installation 
to inform the Procurement 
Strategy of future projects.

Ensure that ‘As‑Constructed’ 
Information relating to DfMA 
elements has been delivered 
including Feedback on information 
to be incorporated into the client’s 
in-house BIM object library.

Provide Feedback on the capability 
and performance of specialist 
subcontractors who delivered DfMA 
aspects.

RIBA Plan of Work Designing for Manufacture and Assembly overlay
This Overlay to the RIBA Plan of Work 2013 includes additional task bars to support Designing for Manufacture 
and Assembly. It should be used in conjunction with the RIBA Plan of Work 2013: www.ribaplanofwork.com
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Prepare Concept Design, including 
outline proposals for structural 
design, building services systems, 
outline specifications and 
preliminary Cost Information along 
with relevant Project Strategies in 
accordance with the Design 
Programme. Agree alterations to 
brief and issue Final Project Brief. 

Prepare Developed Design, 
including coordinated and updated 
proposals for structural design, 
building services systems, outline 
specifications, Cost Information 
and Project Strategies in 
accordance with the Design 
Programme.

Prepare Technical Design in 
accordance with the Design 
Responsibility Matrix and Project 
Strategies to include all 
architectural, structural and building 
services information, specialist 
subcontractor design and 
specifications, in accordance with 
the Design Programme.

Offsite manufacturing and onsite 
Construction in accordance with 
the Construction Programme and 
resolution of Design Queries from 
site as they arise.

Handover of building and conclusion 
of the Building Contract.

Undertake In Use services in 
accordance with Schedule of 
Services.

Develop Project Objectives, 
including Quality Objectives and 
Project Outcomes, Sustainability 
Aspirations, Project Budget, other 
parameters or constraints and 
develop Initial Project Brief. 
Undertake Feasibility Studies and 
review of Site Information.

Identify client’s Business Case and 
Strategic Brief and other core 
project requirements. 

Core 
Objectives 
from the RIBA 
Plan of Work

Update the Construction Strategy, 
including a logistics plan that 
ensures the right materials, plant 
and operatives are deployed in the 
right place at the right time.

Commission the building 
progressively and capture 
‘As‑Constructed’ Information.

Consider how DfMA impacts the 
Construction Programme.

Consider how to capture 
commissioning and 
‘As‑Constructed’ information in a 
manner that will assist the In Use 
stage including the potential 
disassembly of the building.

Consider any Feedback during 
the In Use stage necessary to 
inform future projects.

Monitor the performance of 
standardised components 
including maintenance and 
replacement and provide 
Feedback.

Monitor disassembly or potential 
reuse of materials during 
demolition at the end of the stage 
and provide Feedback.

Initiate DfMA thinking and 
incorporate client requirements into 
the Initial Project Brief. This should 
include high-level targets for the 
extent of DfMA adoption and time/
cost/waste savings against 
traditional benchmarks. 

Consider opportunities for 
‘repeatability’, site/logistical 
constraints, Research and 
Development and early input 
required from specialist 
subcontractors.

Consider best practice DfMA 
exemplars for comparable projects.

Test the feasibility of high-level 
DfMA objectives included in the 
Initial Project Brief using the Site 
Information and Feasibility 
Studies.

Consider opportunities for applying 
DfMA across portfolios or 
programmes of projects.

Consider how DfMA might impact 
on the Business Case or Strategic 
Brief.

Consider whole life issues in the 
Strategic Brief including options 
for reuse or repurposing and 
recycling of components at the end 
of the building’s life. 

Consider Research and 
Development that might assist 
Feasibility Studies or the Concept 
Design including intellectual 
property issues.

Test initial Concept Design options 
against the DfMA aspirations set out 
in the Initial Project Brief. Identify 
opportunities for the greatest impact 
and initiate any Research and 
Development required to integrate 
DfMA into the Concept Design.

Prepare the Construction Strategy 
considering high-level DfMA 
benefits including safety, 
productivity, quality and 
sustainability, considering topics 
such as eliminating scaffolding, wet 
or hot works, the delivery 
methodology and the suitability of 
proposed systems. 

Consider DfMA aspects in Risk 
Assessments and the Health and 
Safety and Maintenance and 
Operational Strategies.

Ensure that the Cost Information 
takes account of the DfMA 
methodologies set out in the 
Construction Strategy.

Update the Construction Strategy 
taking into account DfMA 
opportunities appropriate to the 
Developed Design and 
coordination activities. Prepare a 
schedule of DfMA components and 
consider national (or other) 
standards appropriate for DfMA.

Consider buildability, including how 
the erection sequence, fabrication 
or manufacturing techniques and 
tolerances impact on interfaces. 

Update Cost Information taking 
into account discussions with 
potential contractors, specialist 
subcontractors and suppliers.

Update Risk Assessments and the 
Health and Safety and 
Maintenance and Operational 
Strategies taking into account 
DfMA considerations.

Develop the DfMA components 
more accurately considering the 
implications of the possible 
methods of manufacturing or 
fabrication. Develop the interfaces 
and specifications including 
structural, water/moisture/vapour 
penetration and acoustic issues. 

Update the Construction Strategy 
considering the lifting, handling and 
transportation strategy for each 
component and sub-assembly.

Consider manufacturing and 
assembly risks in the updated Risk 
Assessment and Health and 
Safety Strategy.

Develop a commissioning plan 
optimising the use of factory 
acceptance testing.

DfMA 
Strategy

Analyse data from the existing 
building to identify key metrics for 
success.

Gather cost and programme data 
from previous projects to set 
benchmarks. 

Consider establishing a BIM object 
library if components are going to 
be used across multiple projects. 

Use BIM for the preparation of 
Feasibility Studies including 
data-rich ‘placeholder’ objects with 
limited geometry to assist in the 
preparation of Cost Information. 
Use BIM to test and optimise the 
Initial Project Brief.

Include the Level of Development 
required at each stage when 
preparing the Design 
Responsibility Matrix. Consider 
the implications for professional 
services contracts and the Design 
Responsibility Matrix where a 
client is using their own BIM library, 
including intellectual property and 
professional indemnity insurance.

Develop the BIM model and 
components to the Level of 
Development set out in the Design 
Responsibility Matrix. Validate the 
model against the client’s 
information requirements.

Consider DfMA tolerances in the 
development of the BIM model.

Progress the BIM model and 
components to next Level of 
Development as set out in the 
Design Responsibility Matrix. 
Validate the model against the 
client’s information requirements.

Use digital technologies as part of 
coordination exercises.

Progress the BIM model and 
components to next Level of 
Development as set out in the 
Design Responsibility Matrix. 
Validate the model against the 
client’s information requirements.

Use 4D technologies to test and 
rehearse the sequencing set out in 
the Construction Strategy, 
including every aspect of 
manufacture, logistics and 
assembly before work starts on site.

Use BIM to train site operatives.

Use digital technologies to track 
each step of the manufacturing, 
packing, logistics and delivery 
process. 

Consider recording the complete 
history and location of every 
component for Feedback, future 
use and learning.

Link components to assembly 
manuals, method statements and 
quality records including identifying 
any aspects of the design which 
may be reused in the future. 

Ensure any relevant documentation 
relating to DfMA components is 
linked to BIM components for 
Feedback, including lessons 
learned and potential repurposing.

Consider configuration 
management techniques to 
maintain an up-to-date record 
(BIM model) of the building.

Suggested  
BIM Tasks  
for DfMA

Feedback – Ensure lessons learned 
from previous projects have been 
incorporated.

Consider how DfMA impacts on the 
assembly of the project team 
including how the project team will 
achieve a collaborative approach 
and how innovation can be 
incentivised.

Consider how to emphasise the 
importance of DfMA in the Initial 
Project Brief when assembling the 
project team and developing the 
Procurement Strategy, including 
how to select design team members 
with DfMA experience.

Ensure that any tender information 
encourages the behaviours required 
for effective collaboration and the 
experience needed to identify early 
DfMA opportunities. 

Suggested 
Procurement 
Tasks for DfMA

Update the Procurement Strategy 
and hold discussions with 
contractors and specialist 
subcontractors relevant to the 
procurement route to test DfMA 
objectives set out in the Concept 
Design including the Construction 
Strategy.

Consider the appropriateness of 
early contractor involvement (ECI).

Hold further discussions with 
contractors and specialist 
subcontractors relevant to the 
procurement route to test DfMA 
components and coordination 
exercises set out in the Developed 
Design including the updated 
Construction Strategy. 

Capture Feedback including 
lessons learned from site installation 
to inform the Procurement 
Strategy of future projects.

Ensure that ‘As‑Constructed’ 
Information relating to DfMA 
elements has been delivered 
including Feedback on information 
to be incorporated into the client’s 
in-house BIM object library.

Provide Feedback on the capability 
and performance of specialist 
subcontractors who delivered DfMA 
aspects.

RIBA Plan of Work Designing for Manufacture and Assembly overlay
This Overlay to the RIBA Plan of Work 2013 includes additional task bars to support Designing for Manufacture 
and Assembly. It should be used in conjunction with the RIBA Plan of Work 2013: www.ribaplanofwork.com
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Prepare Concept Design, including 
outline proposals for structural 
design, building services systems, 
outline specifications and 
preliminary Cost Information along 
with relevant Project Strategies in 
accordance with the Design 
Programme. Agree alterations to 
brief and issue Final Project Brief. 

Prepare Developed Design, 
including coordinated and updated 
proposals for structural design, 
building services systems, outline 
specifications, Cost Information 
and Project Strategies in 
accordance with the Design 
Programme.

Prepare Technical Design in 
accordance with the Design 
Responsibility Matrix and Project 
Strategies to include all 
architectural, structural and building 
services information, specialist 
subcontractor design and 
specifications, in accordance with 
the Design Programme.

Offsite manufacturing and onsite 
Construction in accordance with 
the Construction Programme and 
resolution of Design Queries from 
site as they arise.

Handover of building and conclusion 
of the Building Contract.

Undertake In Use services in 
accordance with Schedule of 
Services.

Develop Project Objectives, 
including Quality Objectives and 
Project Outcomes, Sustainability 
Aspirations, Project Budget, other 
parameters or constraints and 
develop Initial Project Brief. 
Undertake Feasibility Studies and 
review of Site Information.

Identify client’s Business Case and 
Strategic Brief and other core 
project requirements. 

Core 
Objectives 
from the RIBA 
Plan of Work

Update the Construction Strategy, 
including a logistics plan that 
ensures the right materials, plant 
and operatives are deployed in the 
right place at the right time.

Commission the building 
progressively and capture 
‘As‑Constructed’ Information.

Consider how DfMA impacts the 
Construction Programme.

Consider how to capture 
commissioning and 
‘As‑Constructed’ information in a 
manner that will assist the In Use 
stage including the potential 
disassembly of the building.

Consider any Feedback during 
the In Use stage necessary to 
inform future projects.

Monitor the performance of 
standardised components 
including maintenance and 
replacement and provide 
Feedback.

Monitor disassembly or potential 
reuse of materials during 
demolition at the end of the stage 
and provide Feedback.

Initiate DfMA thinking and 
incorporate client requirements into 
the Initial Project Brief. This should 
include high-level targets for the 
extent of DfMA adoption and time/
cost/waste savings against 
traditional benchmarks. 

Consider opportunities for 
‘repeatability’, site/logistical 
constraints, Research and 
Development and early input 
required from specialist 
subcontractors.

Consider best practice DfMA 
exemplars for comparable projects.

Test the feasibility of high-level 
DfMA objectives included in the 
Initial Project Brief using the Site 
Information and Feasibility 
Studies.

Consider opportunities for applying 
DfMA across portfolios or 
programmes of projects.

Consider how DfMA might impact 
on the Business Case or Strategic 
Brief.

Consider whole life issues in the 
Strategic Brief including options 
for reuse or repurposing and 
recycling of components at the end 
of the building’s life. 

Consider Research and 
Development that might assist 
Feasibility Studies or the Concept 
Design including intellectual 
property issues.

Test initial Concept Design options 
against the DfMA aspirations set out 
in the Initial Project Brief. Identify 
opportunities for the greatest impact 
and initiate any Research and 
Development required to integrate 
DfMA into the Concept Design.

Prepare the Construction Strategy 
considering high-level DfMA 
benefits including safety, 
productivity, quality and 
sustainability, considering topics 
such as eliminating scaffolding, wet 
or hot works, the delivery 
methodology and the suitability of 
proposed systems. 

Consider DfMA aspects in Risk 
Assessments and the Health and 
Safety and Maintenance and 
Operational Strategies.

Ensure that the Cost Information 
takes account of the DfMA 
methodologies set out in the 
Construction Strategy.

Update the Construction Strategy 
taking into account DfMA 
opportunities appropriate to the 
Developed Design and 
coordination activities. Prepare a 
schedule of DfMA components and 
consider national (or other) 
standards appropriate for DfMA.

Consider buildability, including how 
the erection sequence, fabrication 
or manufacturing techniques and 
tolerances impact on interfaces. 

Update Cost Information taking 
into account discussions with 
potential contractors, specialist 
subcontractors and suppliers.

Update Risk Assessments and the 
Health and Safety and 
Maintenance and Operational 
Strategies taking into account 
DfMA considerations.

Develop the DfMA components 
more accurately considering the 
implications of the possible 
methods of manufacturing or 
fabrication. Develop the interfaces 
and specifications including 
structural, water/moisture/vapour 
penetration and acoustic issues. 

Update the Construction Strategy 
considering the lifting, handling and 
transportation strategy for each 
component and sub-assembly.

Consider manufacturing and 
assembly risks in the updated Risk 
Assessment and Health and 
Safety Strategy.

Develop a commissioning plan 
optimising the use of factory 
acceptance testing.

DfMA 
Strategy

Analyse data from the existing 
building to identify key metrics for 
success.

Gather cost and programme data 
from previous projects to set 
benchmarks. 

Consider establishing a BIM object 
library if components are going to 
be used across multiple projects. 

Use BIM for the preparation of 
Feasibility Studies including 
data-rich ‘placeholder’ objects with 
limited geometry to assist in the 
preparation of Cost Information. 
Use BIM to test and optimise the 
Initial Project Brief.

Include the Level of Development 
required at each stage when 
preparing the Design 
Responsibility Matrix. Consider 
the implications for professional 
services contracts and the Design 
Responsibility Matrix where a 
client is using their own BIM library, 
including intellectual property and 
professional indemnity insurance.

Develop the BIM model and 
components to the Level of 
Development set out in the Design 
Responsibility Matrix. Validate the 
model against the client’s 
information requirements.

Consider DfMA tolerances in the 
development of the BIM model.

Progress the BIM model and 
components to next Level of 
Development as set out in the 
Design Responsibility Matrix. 
Validate the model against the 
client’s information requirements.

Use digital technologies as part of 
coordination exercises.

Progress the BIM model and 
components to next Level of 
Development as set out in the 
Design Responsibility Matrix. 
Validate the model against the 
client’s information requirements.

Use 4D technologies to test and 
rehearse the sequencing set out in 
the Construction Strategy, 
including every aspect of 
manufacture, logistics and 
assembly before work starts on site.

Use BIM to train site operatives.

Use digital technologies to track 
each step of the manufacturing, 
packing, logistics and delivery 
process. 

Consider recording the complete 
history and location of every 
component for Feedback, future 
use and learning.

Link components to assembly 
manuals, method statements and 
quality records including identifying 
any aspects of the design which 
may be reused in the future. 

Ensure any relevant documentation 
relating to DfMA components is 
linked to BIM components for 
Feedback, including lessons 
learned and potential repurposing.

Consider configuration 
management techniques to 
maintain an up-to-date record 
(BIM model) of the building.

Suggested  
BIM Tasks  
for DfMA

Feedback – Ensure lessons learned 
from previous projects have been 
incorporated.

Consider how DfMA impacts on the 
assembly of the project team 
including how the project team will 
achieve a collaborative approach 
and how innovation can be 
incentivised.

Consider how to emphasise the 
importance of DfMA in the Initial 
Project Brief when assembling the 
project team and developing the 
Procurement Strategy, including 
how to select design team members 
with DfMA experience.

Ensure that any tender information 
encourages the behaviours required 
for effective collaboration and the 
experience needed to identify early 
DfMA opportunities. 

Suggested 
Procurement 
Tasks for DfMA

Update the Procurement Strategy 
and hold discussions with 
contractors and specialist 
subcontractors relevant to the 
procurement route to test DfMA 
objectives set out in the Concept 
Design including the Construction 
Strategy.

Consider the appropriateness of 
early contractor involvement (ECI).

Hold further discussions with 
contractors and specialist 
subcontractors relevant to the 
procurement route to test DfMA 
components and coordination 
exercises set out in the Developed 
Design including the updated 
Construction Strategy. 

Capture Feedback including 
lessons learned from site installation 
to inform the Procurement 
Strategy of future projects.

Ensure that ‘As‑Constructed’ 
Information relating to DfMA 
elements has been delivered 
including Feedback on information 
to be incorporated into the client’s 
in-house BIM object library.

Provide Feedback on the capability 
and performance of specialist 
subcontractors who delivered DfMA 
aspects.

RIBA Plan of Work Designing for Manufacture and Assembly overlay
This Overlay to the RIBA Plan of Work 2013 includes additional task bars to support Designing for Manufacture 
and Assembly. It should be used in conjunction with the RIBA Plan of Work 2013: www.ribaplanofwork.com

Concept 
Design

Developed 
Design

Technical 
Design

Handover 
and Close OutConstruction In Use

Preparation 
and Brief

Strategic 
Definition

2 3 4 5 6 710

www.offsiteschool.com/DfMA

© RIBA

Tasks

S
ta

ge
s

Prepare Concept Design, including 
outline proposals for structural 
design, building services systems, 
outline specifications and 
preliminary Cost Information along 
with relevant Project Strategies in 
accordance with the Design 
Programme. Agree alterations to 
brief and issue Final Project Brief. 

Prepare Developed Design, 
including coordinated and updated 
proposals for structural design, 
building services systems, outline 
specifications, Cost Information 
and Project Strategies in 
accordance with the Design 
Programme.

Prepare Technical Design in 
accordance with the Design 
Responsibility Matrix and Project 
Strategies to include all 
architectural, structural and building 
services information, specialist 
subcontractor design and 
specifications, in accordance with 
the Design Programme.

Offsite manufacturing and onsite 
Construction in accordance with 
the Construction Programme and 
resolution of Design Queries from 
site as they arise.

Handover of building and conclusion 
of the Building Contract.

Undertake In Use services in 
accordance with Schedule of 
Services.

Develop Project Objectives, 
including Quality Objectives and 
Project Outcomes, Sustainability 
Aspirations, Project Budget, other 
parameters or constraints and 
develop Initial Project Brief. 
Undertake Feasibility Studies and 
review of Site Information.

Identify client’s Business Case and 
Strategic Brief and other core 
project requirements. 

Core 
Objectives 
from the RIBA 
Plan of Work

Update the Construction Strategy, 
including a logistics plan that 
ensures the right materials, plant 
and operatives are deployed in the 
right place at the right time.

Commission the building 
progressively and capture 
‘As‑Constructed’ Information.

Consider how DfMA impacts the 
Construction Programme.

Consider how to capture 
commissioning and 
‘As‑Constructed’ information in a 
manner that will assist the In Use 
stage including the potential 
disassembly of the building.

Consider any Feedback during 
the In Use stage necessary to 
inform future projects.

Monitor the performance of 
standardised components 
including maintenance and 
replacement and provide 
Feedback.

Monitor disassembly or potential 
reuse of materials during 
demolition at the end of the stage 
and provide Feedback.

Initiate DfMA thinking and 
incorporate client requirements into 
the Initial Project Brief. This should 
include high-level targets for the 
extent of DfMA adoption and time/
cost/waste savings against 
traditional benchmarks. 

Consider opportunities for 
‘repeatability’, site/logistical 
constraints, Research and 
Development and early input 
required from specialist 
subcontractors.

Consider best practice DfMA 
exemplars for comparable projects.

Test the feasibility of high-level 
DfMA objectives included in the 
Initial Project Brief using the Site 
Information and Feasibility 
Studies.

Consider opportunities for applying 
DfMA across portfolios or 
programmes of projects.

Consider how DfMA might impact 
on the Business Case or Strategic 
Brief.

Consider whole life issues in the 
Strategic Brief including options 
for reuse or repurposing and 
recycling of components at the end 
of the building’s life. 

Consider Research and 
Development that might assist 
Feasibility Studies or the Concept 
Design including intellectual 
property issues.

Test initial Concept Design options 
against the DfMA aspirations set out 
in the Initial Project Brief. Identify 
opportunities for the greatest impact 
and initiate any Research and 
Development required to integrate 
DfMA into the Concept Design.

Prepare the Construction Strategy 
considering high-level DfMA 
benefits including safety, 
productivity, quality and 
sustainability, considering topics 
such as eliminating scaffolding, wet 
or hot works, the delivery 
methodology and the suitability of 
proposed systems. 

Consider DfMA aspects in Risk 
Assessments and the Health and 
Safety and Maintenance and 
Operational Strategies.

Ensure that the Cost Information 
takes account of the DfMA 
methodologies set out in the 
Construction Strategy.

Update the Construction Strategy 
taking into account DfMA 
opportunities appropriate to the 
Developed Design and 
coordination activities. Prepare a 
schedule of DfMA components and 
consider national (or other) 
standards appropriate for DfMA.

Consider buildability, including how 
the erection sequence, fabrication 
or manufacturing techniques and 
tolerances impact on interfaces. 

Update Cost Information taking 
into account discussions with 
potential contractors, specialist 
subcontractors and suppliers.

Update Risk Assessments and the 
Health and Safety and 
Maintenance and Operational 
Strategies taking into account 
DfMA considerations.

Develop the DfMA components 
more accurately considering the 
implications of the possible 
methods of manufacturing or 
fabrication. Develop the interfaces 
and specifications including 
structural, water/moisture/vapour 
penetration and acoustic issues. 

Update the Construction Strategy 
considering the lifting, handling and 
transportation strategy for each 
component and sub-assembly.

Consider manufacturing and 
assembly risks in the updated Risk 
Assessment and Health and 
Safety Strategy.

Develop a commissioning plan 
optimising the use of factory 
acceptance testing.

DfMA 
Strategy

Analyse data from the existing 
building to identify key metrics for 
success.

Gather cost and programme data 
from previous projects to set 
benchmarks. 

Consider establishing a BIM object 
library if components are going to 
be used across multiple projects. 

Use BIM for the preparation of 
Feasibility Studies including 
data-rich ‘placeholder’ objects with 
limited geometry to assist in the 
preparation of Cost Information. 
Use BIM to test and optimise the 
Initial Project Brief.

Include the Level of Development 
required at each stage when 
preparing the Design 
Responsibility Matrix. Consider 
the implications for professional 
services contracts and the Design 
Responsibility Matrix where a 
client is using their own BIM library, 
including intellectual property and 
professional indemnity insurance.

Develop the BIM model and 
components to the Level of 
Development set out in the Design 
Responsibility Matrix. Validate the 
model against the client’s 
information requirements.

Consider DfMA tolerances in the 
development of the BIM model.

Progress the BIM model and 
components to next Level of 
Development as set out in the 
Design Responsibility Matrix. 
Validate the model against the 
client’s information requirements.

Use digital technologies as part of 
coordination exercises.

Progress the BIM model and 
components to next Level of 
Development as set out in the 
Design Responsibility Matrix. 
Validate the model against the 
client’s information requirements.

Use 4D technologies to test and 
rehearse the sequencing set out in 
the Construction Strategy, 
including every aspect of 
manufacture, logistics and 
assembly before work starts on site.

Use BIM to train site operatives.

Use digital technologies to track 
each step of the manufacturing, 
packing, logistics and delivery 
process. 

Consider recording the complete 
history and location of every 
component for Feedback, future 
use and learning.

Link components to assembly 
manuals, method statements and 
quality records including identifying 
any aspects of the design which 
may be reused in the future. 

Ensure any relevant documentation 
relating to DfMA components is 
linked to BIM components for 
Feedback, including lessons 
learned and potential repurposing.

Consider configuration 
management techniques to 
maintain an up-to-date record 
(BIM model) of the building.

Suggested  
BIM Tasks  
for DfMA

Feedback – Ensure lessons learned 
from previous projects have been 
incorporated.

Consider how DfMA impacts on the 
assembly of the project team 
including how the project team will 
achieve a collaborative approach 
and how innovation can be 
incentivised.

Consider how to emphasise the 
importance of DfMA in the Initial 
Project Brief when assembling the 
project team and developing the 
Procurement Strategy, including 
how to select design team members 
with DfMA experience.

Ensure that any tender information 
encourages the behaviours required 
for effective collaboration and the 
experience needed to identify early 
DfMA opportunities. 

Suggested 
Procurement 
Tasks for DfMA

Update the Procurement Strategy 
and hold discussions with 
contractors and specialist 
subcontractors relevant to the 
procurement route to test DfMA 
objectives set out in the Concept 
Design including the Construction 
Strategy.

Consider the appropriateness of 
early contractor involvement (ECI).

Hold further discussions with 
contractors and specialist 
subcontractors relevant to the 
procurement route to test DfMA 
components and coordination 
exercises set out in the Developed 
Design including the updated 
Construction Strategy. 

Capture Feedback including 
lessons learned from site installation 
to inform the Procurement 
Strategy of future projects.

Ensure that ‘As‑Constructed’ 
Information relating to DfMA 
elements has been delivered 
including Feedback on information 
to be incorporated into the client’s 
in-house BIM object library.

Provide Feedback on the capability 
and performance of specialist 
subcontractors who delivered DfMA 
aspects.

Engage pod 
manufacturer/

supplier

Detailed design of 
pod bathrooms

Final snagging of 
pod bathrooms

Feedback to 
product innovation 
team for product 

refinement

The L&Q 
specification	has	
been developed 
so that ongoing 

maintenance can 
be carried out in 
the same manner 

as a traditional 
build

Process, manufacture and testing

Manufacture of Pod

Pod Transportation

Pod testing within factory
Quality testing to take place at this 

stage

Pod Off-Loading and Delivery to 
Floor

Pod Temporary Position (Initial Set-
down)

Pod Setting out and Final Positioning
Temporary doors recommended 

during construction

Pod Connection and Commissioning 

External finishing and final door 
installation

Main Contractor testing & 
commissioning 
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Ensure that the 
concept design 
works with the 
principles of off-
site fabrication

Technical design 
developed in 
conjunction with 
pod manufacturer

Access 
arrangements to 
be sized to project 
specific details e.g. 
tiling

Agree chain of 
custody with pod 
manufacturer/
supplier

p32

p37

Which option is right for you?
Big decisions, made simple



Residential key decisions 
Flexible vs lean



Design considerations  
A lean approach 

- Maximise area efficiencies 

- Reduce overall building footprint

- Solve eccentricities on a case by case basis

- Increased coordination requirements

- Potential for increased waste 

- Not best suited to DfMA 
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Design considerations  
Maximising efficiency



Flat Area = 50.3m2 GIAFlat Area = 50.3m2 GIA
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Base Design GIA with CLT wallBase Design Maintaining Base Design Room Widths

– The introduction of a CLT structural internal 
wall reduces the bedroom area to below 
12m2

– The unit depth has increased by 75mm 
which is the minimum distance to achieve a 
bedroom area of 12m2 

Design considerations  
Adapting to different systems



Design considerations 
A flexible approach

- Designing for worst case systems

- Slight increase in area

- Easier construction

- Suited to DfMA 

- Reduced waste

- Reduced design and coordination



Design considerations 
A flexible approach
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Walls thickened to 250mm
(worst case scenario thickness for 
CLT construction type option)
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Utility
En Suite

Master Bedroom Area: 12.5sqm

Thickened Wall Option Room Area: 
11.9sqm

Living Area: 27.3sqm

Thickened Wall Option Room 
Area: 27.0sqm

Bedroom 2 Area: 12.1sqm

Thickened Wall Option Room 
Area: 11.5sqm

Bathroom



DfMA in residential 
Adopting a flexible approach to height?
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System Selection
Knock on Impacts



DfMA in residential 
The impact of block arrangement
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FIGURE 7.1  DIMC opportunities across Pepper Canyon West

1. PROJECT SCALE

2. COMMUNITY SCALE

3. UNIT SCALE

DIMC construction methodologies will enable UCSD to 
continue to deliver high quality spaces for its students 
with reduced labour and storage space required due to the 
demands of adjacent projects.

It is hightly recommended that an experienced fire 
protection engineer with experience of DIMC contruction is 
appointed at an early stage.

WHY DIMC?
PEPPER CANYON WEST

We believe that PCW provides a great opportunity to utilise 
the potential of Industrialized Methods of Constrction.  
DIMC can be used to realize a scheme which is functional, 
cost effective, program-efficient and sustainable, whilst 
still being a striking and inspirational architectural 
showpiece for the UCSD and its students.

DIMC at Pepper Canyon West
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The table below shows a number of manufacturers of 
different offsite systems in California.

The map opposite shows the location of the manufacturing 
facilities of some of the manufacturers listed. Location 
is a key factor to be considered in offsite projects due to 
transport and delivery. 

System Name Location Desciption Website

1 MiTek Ventura Closed Panel Timber Frame 

& Facade Panels

https://www.mitek-us.com/

2 CarlDietrich Sacramento, Riverside Light Gauge Steel Frame https://www.clarkdietrich.com/

3 Advanced Building 

Systems

Industry Light Gauge Steel Frame http://advancedbuildingsystem.net/

4 CEMCO Industry Light Gauge Steel Frame http://cemcosteel.com/

5 Deluxe Building Products Pamona Light Gauge Steel Frame http://www.deluxebuildingproducts.com/

6 Frametek Riverside Light Gauge Steel Frame https://frametek.com/

7 Superior Wall Systems Anaheim Light Gauge Steel Frame https://www.superiorwallsystems.com/

8 The Raymond Group San Diego Light Guage Steel Frame https://www.raymondgroup.com/

9 West Coast SIPs Wasco SIPs https://www.westcoastsips.com/

10 Silver Creek Industries Perris Steel-framed Volumetric https://silver-creek.net/

11 US Modular Inc Carlsbad Steel-framed Volumetric http://www.usmodularinc.com/

12 Meehleis Modular Building Lodi Steel-framed Volumetric http://meehleis.com/

13 Plant Prefab Rialto Steel-framed Volumetric https://www.plantprefab.com/

14 Nevell Group Carlsbad External Wall Panels http://nevellgroup.com/

15 Coreslab Structures Perris Precast Concrete https://www.coreslab.com/

16 Clark Pacific Fontana Precast Concrete https://www.clarkpacific.com/

17 RAD Urban Lathrop Steel-framed Volumetric https://radurban.com/

18 ConXTech Pleasanton Steel Structure https://www.conxtech.com/

19 Brady SoCal La Mesa Steel Structure https://www.brady.com/socal/

20 WS Klem Contractor El Segundo Timber Frame, CLT and 

Glulam Contractor

https://www.wsklem.com/

Offsite supplier interviewed at Programming stage

DIMC SUPPLY CHAIN
OFF-SITE

Manufacturers of IMC
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A. Structural solutions
Primary considerations 
01. Height - Can the system achieve both the tower and the ribbon?

02. Code - Are there code considerations that prevent a system achieving the necessary heights 

or require excessive additional works to achive code?

03. Vehicle movements - will the system result in more or fewer vehicle movements to site 

04. Foundation sizes - What is the mass of the system? will it increase or decrease foundation 

sizes?

05. Sustainability & Embodied carbon  - will the proposed system have negative or positive 

impact on the schemes sustainability aspirations

06. Tolerances - are finer structural tollerances than usual required to facilitate other DIMC 

opportunities?

07. Are there area / space implications of the chosen system?

08. Additional Benefits / limitations / oppotunities?

B. Stacking & undercuts
Primary considerations 
01. Does the structure and services stack?

02. Can they be made to stack?

03. Are the non stacking elements localised or spread throughout the scheme?

04. Can the undercroft achieve the column or near column free design intent?

C. Facade
Primary considerations 
01. Does the system meet the design and quality aspirations for the project?

02. Does the system work with the chosen structural system? 

03. Does the panelisation strategy work with the crane? 

04. Can scoffolding be ommited from the scheme? 

Note:

The chosen structural system may 

facilitate non stacking elements 

however if they are required a 

change in system or hybridisation 

of the chosen system required to 

achieve this. Changes may include 

increases in floor to floor height 

or transfer slabs to facilitate the 

design.

Not all elements 

stack

review structural 

system selection

Select prefered system(s)

Stacking and structural system resolved

Note 

facade system options can be 

hugely influenced by structural 

system selection, heavy or 

tradition facades can negate time 

and mass savings gained by some 

DIMC structrual systems 

D. Pod Bathrooms 
01. have the bathroom types been 

rationalised and reduced to a feasible 

number to facilitate manufacture?

02. Do floor plans allow for additional area 

required for thicker walls etc.  

03. does the sequencing require 

consideration to ensure pods can be 

installed in sequence with the structrue

04. Ensure programme allows for earlier 

coordination

Select additional DIMC opportunities

E. Services 
01. are service runs consistent throughout 

the scheme?

02. Does the structure allow for install of 

large scale pregabricated elements? e.g 

whole plant rooms / partial plant rooms?

03. ensure strategy for commisioning/

testing is in place

04. will mutliple subcontractors be 

required to manufacture DIMC elements?

F. Other Systems
01. internal wall systems

02. stairs / balustrades

03. Kitchens 

04. Facades

* better than usual tolerances 

may be reuqired to facilite 

other DIMC elements such 

as prefabricared internal wall 

elements. 
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A. Primary Structural Considerations

01. Height - Precast Panelized Concrete can achieve the full 

building structure

02. Code - No issues with code

03. Vehicle movements - reduced number of vehicle 

movements over traditional concrete.  

04. Foundation sizes - mass of concrete likely to necessitate 

large foundations

05. Sustainability & Embodied carbon  - high embodied 

carbon. GBFS use can help offset carbon emissions from 

concrete production.

06. Tolerances - DIMC elements e.g. façades and bathrooms

07. Space Implications - Panelized wall thicknesses and 

structural grid may impact on room layouts & sizes, structural 

grid should be optimised to work with standardised unit layouts 

08. Other Opportunities - there are opportunities to hybridise 

an insitu frame with elements of precast structure to reduce 

works on site, this could include the use of precast concrete 

columns and walls. 

09. Schedule - reductions likely however earlier coordination 

will be required in the design phase

B. Stacking and undercrofts

When utilising panelized systems stacking of structure is 

critical to ensure the system is optimised. Where non stacking 

elements are required they should either be designed in such 

a way that the structural lines can still stack while the or these 

areas should be located within the podium or on the upper 

floors to minimise the extent of any transfer structure required. 

Achieving the undercrofts without columns will likely require 

significant thickening of slabs to the floors 2-4 to transfer 

load as the building sets back. This may effect overall building 

height. 

D. Bathroom Pods 

Bathroom pods are suitable for use with precast concrete 

panels with the following considerations:

Pod installation will be required as the structure is constructed. 

Pods will be craned into their temporary positions prior to the 

installation of the floor above due to limited opening sizes in 

panelized systems. 

Early coordination required to ensure openings for services 

connections are fully designed into and cast into the panels. 

C. Facades

Structurally precast panelized concrete frames can provide 

capacity for a large number of DIMC facade systems.

Significant benefits can be gained by constructing the facade 

with the same panelized system. Precast facade panels can 

also be designed to be structural. Tolerances will be better 

than insitu concrete and better suited to other DIMC façade 

systems  

E. Services 

Larger elements of prefabricated services should be 

coordinated with available structural openings to ensure 

installation is possible. Sequencing may need to be examined 

to maximise opportunities.

Prefabricated risers and common distribution possible, 

increased stacking will benefit this. 

F. Other DIMC Opportunities 

Hybrid structural solutions may facilitate the successful use 

of panelized concrete structure, insitu concrete may facilitate 

some of the complexity at lower level. More lightweight systems 

may also aid with step backs and no standard areas to the tops 

PRE-CAST CONCRETE - PANELIZED

PRECAST

Suitable across entire scheme. High 

embodied carbon and less adaptable than 

otehr structural systems.
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STRUCTURAL STRATEGY

• All potential structural systems have their own specific 

tolerance requirements. However, all systems are to 

be based on a regular grid which can be considered 

within the design of the unit ‘components’.

• Whether an in-situ, volumetric, or panelized structure is 

chosen, all will benefit from having as efficient a range of DIMC 

components (room modules, kitchen pods, bathroom pods, 

internal walls, facade panels, service risers) as possible.

Allowing for a Range of Systems

Volumetric Systems
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‘WET’

Primary module allignment could 

be broken down to restrict width of 

modules to 13’ for road tansport 

and broken parrallel to facade in 

accordance to ‘wet’ and ‘dry’ spaces.

Option A

Option B

Modules broken down into two 

bedroom component which can be 

standardised and repeated across 

most unit types.

Structural walls to line 

up at module partitions

Columns required 

at corners to ensure 

structural stability of 

modules.

Living spaces would be 

split over two modules, 

allowing for living or 

kitchen spaces to extend 

beyond 12’9”.

Openings in module walls to 

be carefully considered to 

ensure structural stability 

around opening  in Living area. 

Columns potantially required.

Living spaces would be 

combined in single module with 

standard width of 12’9”.

Micro units of appropriate 

size for construction as 

single module

Micro units of appropriate 

size for construction as 

single module

‘WET’ ‘WET’

‘WET’

‘WET’

‘WET’

‘WET’ ‘WET’‘WET’

‘WET’‘WET’‘WET’

‘DRY’ ‘DRY’ ‘DRY’ ‘DRY’ ‘DRY’

‘DRY’

‘DRY’

‘DRY’

‘DRY’

‘DRY’

‘DRY’

‘DRY’

‘DRY’

‘WET’

39’9”

18’ 18’ 18’ 18’18’

39’9”30’9” 12’9”

12’9”12’9”12’9”12’9”

13’

25’

12’

12’
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CLT - Beam Systems (TOP)

Possible Downstand Locations

2
CODE APPROVALS PROCESS

MANUFACTURING DESIGN ASSIST

As the height of wood buildings in Type III-A construction is limited to five stories, the 
eight-story mass timber structure was beyond the limits of the code.  As a result, 
Carbon12 was permitted by the State of Oregon under the International Building Code 
Section 104.11, for Alternative Materials and Methods Requests (AMMR). This is a 
performance-based path for the successful design and construction of buildings.   

Beginning in the Design Development phase of the project, the Design and Construction 
teams collaborated to complete the design of the structure, which included pre- 
engineered glulam connectors and a CLT horizontal diaphragm. Sharing of 3D models 
between PATH Architecture, Structurlam, Timberland, and CoreBrace allowed for the 
resolution of potential clashes prior to fabrication of the timber structure.  Review of 
fabrication-level 3D model and single-piece shop drawings took place during weekly 
meetings, in which all team members combed through the design details to resolve 
issues and ensure a smooth construction process with zero on-site modification. 
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Testing options
Embodied carbon analysis



Reinforced & rammed 
concrete

Reinforced & pre-cast 
concrete panel

SFS & pre-cast concrete 
panel

Reinforced rammed earth

156kg/CO2e/m2

Average embodied carbon
231kg/CO2e/m2

Average embodied carbon
514kg/CO2e/m2

Average embodied carbon
108kg/CO2e/m2

Average embodied carbon

RGB colour Name
Original Brick new brick alumionium timber option 1 option 2 option 3 Aluminium Concrete option 1 option 2a option 2b rammed earth

87,87,86 HBA_Aluminum 4.76 6.26 0.00 56.66 0.00 0.00 0.00 0.00 0.00
121, 135, 118 HBA_Aluminum (recycled) 0.00 0.00 4.19 0.00 0.00 0.00 0.00 0.00 0.00
97, 57, 31 HBA_Asphalt (Road and Pavement) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
153, 92, 55 HBA_Asphalt and Bitumen(road paving) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
158, 126, 65 HBA_Bitumen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
172, 171, 160 HBA_Brass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
200, 130, 63 HBA_Brick 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
213, 199, 133 HBA_Carpet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
146, 101, 168 HBA_Ceramic Tiles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
177, 182, 221 HBA_Concrete (autoclaved aerated) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
229, 70, 17 HBA_Concrete (Reinforced) 0.00 0.00 0.00 0.00 0.00 0.00 0.47 0.00 0.00
242, 147, 129 HBA_Concrete - Bedding Material 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
177, 98, 73 HBA_Concrete - Screed 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
243, 151, 119 HBA_Concrete Block 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
245, 156, 0 HBA_Concrete - Cast In Situ 0.00 0.00 0.00 0.00 3.99 0.62 0.00 0.00 0.00
253, 210, 140 HBA_Concrete Precast 0.00 0.00 0.00 0.00 0.00 0.56 0.56 0.56 0.00
178, 141, 192 HBA_Concrete High GBBS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
193, 199, 200 HBA_Copper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
240, 241, 196 HBA_Fiber Cement 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
127, 101, 125 HBA_Glass 0.00 0.00 0.00 8.16 4.03 0.00 0.00 0.00 0.00
223, 242, 253 HBA_Gravel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Gypsum Plasterboard_ 0.16 0.16 0.16 0.00 0.66 0.00 0.00 0.00 0.00
208, 210, 62 HBA_Insulation - Mineral Wool 0.31 0.31 0.31 0.00 0.05 0.06 0.06 0.07 0.00
132, 143, 96 HBA_Insulation - Polystyrene, Expanded Insulation 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.11
92, 103, 21 HBA_Insulation - Polyurethane 0.00 0.00 0.00 0.00 0.67 0.00 0.00 0.11 0.00
172, 163, 78 HBA_Insulation - Rock Wool 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
242, 213, 209 HBA_Marble 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
117, 99, 112 HBA_Plaster_ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with timber studs (every 0.4 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with timber studs (every 0.6 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.4 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.6 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
180, 66, 110 HBA_PVC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
251, 204, 161 HBA_Sand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
117, 115, 125 HBA_Slate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 96, 60 HBA_Soil 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33
175, 185, 182 HBA_Steel 1.28 0.00 1.28 0.00 0.00 0.00 0.53 2.67 0.43
141, 133, 124 HBA_Steel Stainless 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 205, 211 HBA_Stone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0, 167, 166 HBA_Stone Granite 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
192, 211, 200 HBA_Stone Limestone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
39, 111, 122 HBA_Stone Sandstone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
176, 72, 60 HBA_Vinyl Flooring 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
190, 159, 158 HBA_Wood - Glulam 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
113, 95, 94 HBA_Wood - Hardboard 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
145, 117, 63 HBA_Wood - Laminated Veneer 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
206, 165, 111 HBA_Wood - MDF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 119, 98 HBA_Wood - OSB 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
130, 118, 91 HBA_Wood - Plywood 0.00 0.00 0.00 0.00 0.00 0.00 0.23 0.70 0.00
120, 100, 99 HBA_Wood - Softwood 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
56, 66, 74 HBA_Zinc 6.10 42.00 55.00 32.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Area 16 16 16 74.48 74.48 8 8 8 8
TOTAL 6.10 42.00 55.00 32.10 6.51 6.73 5.94 64.82 9.40 1.24 1.85 4.11 0.86

review review

RGB colour Name Original Brick new brick alumionium timber option 1 option 2 option 3 Aluminium Concrete option 1 option 2a option 2b rammed earth
87,87,86 HBA_Aluminum #DIV/0! #DIV/0! #DIV/0! #DIV/0! 297.599425 391.04915 0 760.7560902 0 0 0 0 0
121, 135, 118 HBA_Aluminum (recycled) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 261.8577 0 0 0 0 0 0
97, 57, 31 HBA_Asphalt (Road and Pavement) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
153, 92, 55 HBA_Asphalt and Bitumen(road paving) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
158, 126, 65 HBA_Bitumen #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
172, 171, 160 HBA_Brass #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
200, 130, 63 HBA_Brick #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
213, 199, 133 HBA_Carpet #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
146, 101, 168 HBA_Ceramic Tiles #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
177, 182, 221 HBA_Concrete (autoclaved aerated) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
229, 70, 17 HBA_Concrete (Reinforced) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 58.24975 0 0
242, 147, 129 HBA_Concrete ‐ Bedding Material #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
177, 98, 73 HBA_Concrete ‐ Screed #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
243, 151, 119 HBA_Concrete Block #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
245, 156, 0 HBA_Concrete ‐ Cast In Situ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 53.62728249 77.666375 0 0 0
253, 210, 140 HBA_Concrete Precast #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 70.49075 69.962 69.962 0
178, 141, 192 HBA_Concrete High GBBS #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
193, 199, 200 HBA_Copper #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
240, 241, 196 HBA_Fiber Cement #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
127, 101, 125 HBA_Glass #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 109.5628357 54.07878625 0 0 0 0
223, 242, 253 HBA_Gravel #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Gypsum Plasterboard_ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 9.9559375 9.9559375 9.9559375 0 8.862325456 0 0 0 0
208, 210, 62 HBA_Insulation ‐ Mineral Wool #DIV/0! #DIV/0! #DIV/0! #DIV/0! 19.4998125 19.4998125 19.622375 0 0.615977444 7.358375 7.358375 8.830125 0
132, 143, 96 HBA_Insulation ‐ Polystyrene, Expanded Insulation #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 13.490375
92, 103, 21 HBA_Insulation ‐ Polyurethane #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 8.989097744 0 0 13.797 0
172, 163, 78 HBA_Insulation ‐ Rock Wool #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
242, 213, 209 HBA_Marble #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
117, 99, 112 HBA_Plaster_ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with timber studs (every 0.4 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with timber studs (every 0.6 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.4 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.6 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
180, 66, 110 HBA_PVC #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
251, 204, 161 HBA_Sand #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
117, 115, 125 HBA_Slate #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 96, 60 HBA_Soil #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 40.710625
175, 185, 182 HBA_Steel #DIV/0! #DIV/0! #DIV/0! #DIV/0! 80.1145 0 80.1145 0 0 0 66.762125 333.81075 53.40975
141, 133, 124 HBA_Steel Stainless #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 205, 211 HBA_Stone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
0, 167, 166 HBA_Stone Granite #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
192, 211, 200 HBA_Stone Limestone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
39, 111, 122 HBA_Stone Sandstone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
176, 72, 60 HBA_Vinyl Flooring #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
190, 159, 158 HBA_Wood ‐ Glulam #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
113, 95, 94 HBA_Wood ‐ Hardboard #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
145, 117, 63 HBA_Wood ‐ Laminated Veneer #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
206, 165, 111 HBA_Wood ‐ MDF #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 119, 98 HBA_Wood ‐ OSB #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
130, 118, 91 HBA_Wood ‐ Plywood #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 29.106 87.318 0
120, 100, 99 HBA_Wood ‐ Softwood #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
56, 66, 74 HBA_Zinc 6.1 42 55 32.1 0 0 0 0 0 0 0 0 0

Average Embodied Carbon (kgCO2e/m2) 6.1 42 55 32.1 407 421 372 870 126 156 231 514 108

Facades
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Original Brick new brick alumionium timber option 1 option 2 option 3 Aluminium Concrete option 1 option 2a option 2b rammed earth

Av
er
ag
e 
Em

bo
di
ed

 C
ar
bo

n 
(k
gC

O
2e

/m
2)

Facades

RGB colour Name
Original Brick new brick alumionium timber option 1 option 2 option 3 Aluminium Concrete option 1 option 2a option 2b rammed earth

87,87,86 HBA_Aluminum 4.76 6.26 0.00 56.66 0.00 0.00 0.00 0.00 0.00
121, 135, 118 HBA_Aluminum (recycled) 0.00 0.00 4.19 0.00 0.00 0.00 0.00 0.00 0.00
97, 57, 31 HBA_Asphalt (Road and Pavement) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
153, 92, 55 HBA_Asphalt and Bitumen(road paving) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
158, 126, 65 HBA_Bitumen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
172, 171, 160 HBA_Brass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
200, 130, 63 HBA_Brick 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
213, 199, 133 HBA_Carpet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
146, 101, 168 HBA_Ceramic Tiles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
177, 182, 221 HBA_Concrete (autoclaved aerated) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
229, 70, 17 HBA_Concrete (Reinforced) 0.00 0.00 0.00 0.00 0.00 0.00 0.47 0.00 0.00
242, 147, 129 HBA_Concrete - Bedding Material 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
177, 98, 73 HBA_Concrete - Screed 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
243, 151, 119 HBA_Concrete Block 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
245, 156, 0 HBA_Concrete - Cast In Situ 0.00 0.00 0.00 0.00 3.99 0.62 0.00 0.00 0.00
253, 210, 140 HBA_Concrete Precast 0.00 0.00 0.00 0.00 0.00 0.56 0.56 0.56 0.00
178, 141, 192 HBA_Concrete High GBBS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
193, 199, 200 HBA_Copper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
240, 241, 196 HBA_Fiber Cement 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
127, 101, 125 HBA_Glass 0.00 0.00 0.00 8.16 4.03 0.00 0.00 0.00 0.00
223, 242, 253 HBA_Gravel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Gypsum Plasterboard_ 0.16 0.16 0.16 0.00 0.66 0.00 0.00 0.00 0.00
208, 210, 62 HBA_Insulation - Mineral Wool 0.31 0.31 0.31 0.00 0.05 0.06 0.06 0.07 0.00
132, 143, 96 HBA_Insulation - Polystyrene, Expanded Insulation 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.11
92, 103, 21 HBA_Insulation - Polyurethane 0.00 0.00 0.00 0.00 0.67 0.00 0.00 0.11 0.00
172, 163, 78 HBA_Insulation - Rock Wool 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
242, 213, 209 HBA_Marble 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
117, 99, 112 HBA_Plaster_ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with timber studs (every 0.4 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with timber studs (every 0.6 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.4 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.6 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
180, 66, 110 HBA_PVC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
251, 204, 161 HBA_Sand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
117, 115, 125 HBA_Slate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 96, 60 HBA_Soil 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33
175, 185, 182 HBA_Steel 1.28 0.00 1.28 0.00 0.00 0.00 0.53 2.67 0.43
141, 133, 124 HBA_Steel Stainless 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 205, 211 HBA_Stone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0, 167, 166 HBA_Stone Granite 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
192, 211, 200 HBA_Stone Limestone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
39, 111, 122 HBA_Stone Sandstone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
176, 72, 60 HBA_Vinyl Flooring 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
190, 159, 158 HBA_Wood - Glulam 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
113, 95, 94 HBA_Wood - Hardboard 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
145, 117, 63 HBA_Wood - Laminated Veneer 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
206, 165, 111 HBA_Wood - MDF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 119, 98 HBA_Wood - OSB 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
130, 118, 91 HBA_Wood - Plywood 0.00 0.00 0.00 0.00 0.00 0.00 0.23 0.70 0.00
120, 100, 99 HBA_Wood - Softwood 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
56, 66, 74 HBA_Zinc 6.10 42.00 55.00 32.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Area 16 16 16 74.48 74.48 8 8 8 8
TOTAL 6.10 42.00 55.00 32.10 6.51 6.73 5.94 64.82 9.40 1.24 1.85 4.11 0.86

review review

RGB colour Name Original Brick new brick alumionium timber option 1 option 2 option 3 Aluminium Concrete option 1 option 2a option 2b rammed earth
87,87,86 HBA_Aluminum #DIV/0! #DIV/0! #DIV/0! #DIV/0! 297.599425 391.04915 0 760.7560902 0 0 0 0 0
121, 135, 118 HBA_Aluminum (recycled) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 261.8577 0 0 0 0 0 0
97, 57, 31 HBA_Asphalt (Road and Pavement) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
153, 92, 55 HBA_Asphalt and Bitumen(road paving) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
158, 126, 65 HBA_Bitumen #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
172, 171, 160 HBA_Brass #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
200, 130, 63 HBA_Brick #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
213, 199, 133 HBA_Carpet #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
146, 101, 168 HBA_Ceramic Tiles #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
177, 182, 221 HBA_Concrete (autoclaved aerated) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
229, 70, 17 HBA_Concrete (Reinforced) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 58.24975 0 0
242, 147, 129 HBA_Concrete ‐ Bedding Material #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
177, 98, 73 HBA_Concrete ‐ Screed #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
243, 151, 119 HBA_Concrete Block #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
245, 156, 0 HBA_Concrete ‐ Cast In Situ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 53.62728249 77.666375 0 0 0
253, 210, 140 HBA_Concrete Precast #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 70.49075 69.962 69.962 0
178, 141, 192 HBA_Concrete High GBBS #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
193, 199, 200 HBA_Copper #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
240, 241, 196 HBA_Fiber Cement #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
127, 101, 125 HBA_Glass #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 109.5628357 54.07878625 0 0 0 0
223, 242, 253 HBA_Gravel #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Gypsum Plasterboard_ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 9.9559375 9.9559375 9.9559375 0 8.862325456 0 0 0 0
208, 210, 62 HBA_Insulation ‐ Mineral Wool #DIV/0! #DIV/0! #DIV/0! #DIV/0! 19.4998125 19.4998125 19.622375 0 0.615977444 7.358375 7.358375 8.830125 0
132, 143, 96 HBA_Insulation ‐ Polystyrene, Expanded Insulation #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 13.490375
92, 103, 21 HBA_Insulation ‐ Polyurethane #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 8.989097744 0 0 13.797 0
172, 163, 78 HBA_Insulation ‐ Rock Wool #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
242, 213, 209 HBA_Marble #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
117, 99, 112 HBA_Plaster_ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with timber studs (every 0.4 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with timber studs (every 0.6 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.4 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.6 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
180, 66, 110 HBA_PVC #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
251, 204, 161 HBA_Sand #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
117, 115, 125 HBA_Slate #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 96, 60 HBA_Soil #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 40.710625
175, 185, 182 HBA_Steel #DIV/0! #DIV/0! #DIV/0! #DIV/0! 80.1145 0 80.1145 0 0 0 66.762125 333.81075 53.40975
141, 133, 124 HBA_Steel Stainless #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 205, 211 HBA_Stone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
0, 167, 166 HBA_Stone Granite #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
192, 211, 200 HBA_Stone Limestone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
39, 111, 122 HBA_Stone Sandstone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
176, 72, 60 HBA_Vinyl Flooring #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
190, 159, 158 HBA_Wood ‐ Glulam #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
113, 95, 94 HBA_Wood ‐ Hardboard #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
145, 117, 63 HBA_Wood ‐ Laminated Veneer #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
206, 165, 111 HBA_Wood ‐ MDF #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 119, 98 HBA_Wood ‐ OSB #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
130, 118, 91 HBA_Wood ‐ Plywood #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 29.106 87.318 0
120, 100, 99 HBA_Wood ‐ Softwood #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
56, 66, 74 HBA_Zinc 6.1 42 55 32.1 0 0 0 0 0 0 0 0 0

Average Embodied Carbon (kgCO2e/m2) 6.1 42 55 32.1 407 421 372 870 126 156 231 514 108

Facades

Bartlett Architecture Urban Sciences Building Estuary MuseumBiomedical Research Building
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Original Brick new brick alumionium timber option 1 option 2 option 3 Aluminium Concrete option 1 option 2a option 2b rammed earth
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RGB colour Name
Original Brick new brick alumionium timber option 1 option 2 option 3 Aluminium Concrete option 1 option 2a option 2b rammed earth

87,87,86 HBA_Aluminum 4.76 6.26 0.00 56.66 0.00 0.00 0.00 0.00 0.00
121, 135, 118 HBA_Aluminum (recycled) 0.00 0.00 4.19 0.00 0.00 0.00 0.00 0.00 0.00
97, 57, 31 HBA_Asphalt (Road and Pavement) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
153, 92, 55 HBA_Asphalt and Bitumen(road paving) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
158, 126, 65 HBA_Bitumen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
172, 171, 160 HBA_Brass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
200, 130, 63 HBA_Brick 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
213, 199, 133 HBA_Carpet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
146, 101, 168 HBA_Ceramic Tiles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
177, 182, 221 HBA_Concrete (autoclaved aerated) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
229, 70, 17 HBA_Concrete (Reinforced) 0.00 0.00 0.00 0.00 0.00 0.00 0.47 0.00 0.00
242, 147, 129 HBA_Concrete - Bedding Material 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
177, 98, 73 HBA_Concrete - Screed 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
243, 151, 119 HBA_Concrete Block 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
245, 156, 0 HBA_Concrete - Cast In Situ 0.00 0.00 0.00 0.00 3.99 0.62 0.00 0.00 0.00
253, 210, 140 HBA_Concrete Precast 0.00 0.00 0.00 0.00 0.00 0.56 0.56 0.56 0.00
178, 141, 192 HBA_Concrete High GBBS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
193, 199, 200 HBA_Copper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
240, 241, 196 HBA_Fiber Cement 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
127, 101, 125 HBA_Glass 0.00 0.00 0.00 8.16 4.03 0.00 0.00 0.00 0.00
223, 242, 253 HBA_Gravel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Gypsum Plasterboard_ 0.16 0.16 0.16 0.00 0.66 0.00 0.00 0.00 0.00
208, 210, 62 HBA_Insulation - Mineral Wool 0.31 0.31 0.31 0.00 0.05 0.06 0.06 0.07 0.00
132, 143, 96 HBA_Insulation - Polystyrene, Expanded Insulation 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.11
92, 103, 21 HBA_Insulation - Polyurethane 0.00 0.00 0.00 0.00 0.67 0.00 0.00 0.11 0.00
172, 163, 78 HBA_Insulation - Rock Wool 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
242, 213, 209 HBA_Marble 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
117, 99, 112 HBA_Plaster_ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with timber studs (every 0.4 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with timber studs (every 0.6 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.4 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.6 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
180, 66, 110 HBA_PVC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
251, 204, 161 HBA_Sand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
117, 115, 125 HBA_Slate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 96, 60 HBA_Soil 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33
175, 185, 182 HBA_Steel 1.28 0.00 1.28 0.00 0.00 0.00 0.53 2.67 0.43
141, 133, 124 HBA_Steel Stainless 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 205, 211 HBA_Stone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0, 167, 166 HBA_Stone Granite 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
192, 211, 200 HBA_Stone Limestone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
39, 111, 122 HBA_Stone Sandstone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
176, 72, 60 HBA_Vinyl Flooring 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
190, 159, 158 HBA_Wood - Glulam 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
113, 95, 94 HBA_Wood - Hardboard 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
145, 117, 63 HBA_Wood - Laminated Veneer 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
206, 165, 111 HBA_Wood - MDF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 119, 98 HBA_Wood - OSB 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
130, 118, 91 HBA_Wood - Plywood 0.00 0.00 0.00 0.00 0.00 0.00 0.23 0.70 0.00
120, 100, 99 HBA_Wood - Softwood 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
56, 66, 74 HBA_Zinc 6.10 42.00 55.00 32.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Area 16 16 16 74.48 74.48 8 8 8 8
TOTAL 6.10 42.00 55.00 32.10 6.51 6.73 5.94 64.82 9.40 1.24 1.85 4.11 0.86

review review

RGB colour Name Original Brick new brick alumionium timber option 1 option 2 option 3 Aluminium Concrete option 1 option 2a option 2b rammed earth
87,87,86 HBA_Aluminum #DIV/0! #DIV/0! #DIV/0! #DIV/0! 297.599425 391.04915 0 760.7560902 0 0 0 0 0
121, 135, 118 HBA_Aluminum (recycled) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 261.8577 0 0 0 0 0 0
97, 57, 31 HBA_Asphalt (Road and Pavement) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
153, 92, 55 HBA_Asphalt and Bitumen(road paving) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
158, 126, 65 HBA_Bitumen #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
172, 171, 160 HBA_Brass #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
200, 130, 63 HBA_Brick #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
213, 199, 133 HBA_Carpet #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
146, 101, 168 HBA_Ceramic Tiles #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
177, 182, 221 HBA_Concrete (autoclaved aerated) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
229, 70, 17 HBA_Concrete (Reinforced) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 58.24975 0 0
242, 147, 129 HBA_Concrete ‐ Bedding Material #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
177, 98, 73 HBA_Concrete ‐ Screed #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
243, 151, 119 HBA_Concrete Block #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
245, 156, 0 HBA_Concrete ‐ Cast In Situ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 53.62728249 77.666375 0 0 0
253, 210, 140 HBA_Concrete Precast #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 70.49075 69.962 69.962 0
178, 141, 192 HBA_Concrete High GBBS #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
193, 199, 200 HBA_Copper #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
240, 241, 196 HBA_Fiber Cement #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
127, 101, 125 HBA_Glass #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 109.5628357 54.07878625 0 0 0 0
223, 242, 253 HBA_Gravel #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Gypsum Plasterboard_ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 9.9559375 9.9559375 9.9559375 0 8.862325456 0 0 0 0
208, 210, 62 HBA_Insulation ‐ Mineral Wool #DIV/0! #DIV/0! #DIV/0! #DIV/0! 19.4998125 19.4998125 19.622375 0 0.615977444 7.358375 7.358375 8.830125 0
132, 143, 96 HBA_Insulation ‐ Polystyrene, Expanded Insulation #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 13.490375
92, 103, 21 HBA_Insulation ‐ Polyurethane #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 8.989097744 0 0 13.797 0
172, 163, 78 HBA_Insulation ‐ Rock Wool #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
242, 213, 209 HBA_Marble #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
117, 99, 112 HBA_Plaster_ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with timber studs (every 0.4 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with timber studs (every 0.6 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.4 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.6 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
180, 66, 110 HBA_PVC #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
251, 204, 161 HBA_Sand #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
117, 115, 125 HBA_Slate #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 96, 60 HBA_Soil #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 40.710625
175, 185, 182 HBA_Steel #DIV/0! #DIV/0! #DIV/0! #DIV/0! 80.1145 0 80.1145 0 0 0 66.762125 333.81075 53.40975
141, 133, 124 HBA_Steel Stainless #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 205, 211 HBA_Stone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
0, 167, 166 HBA_Stone Granite #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
192, 211, 200 HBA_Stone Limestone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
39, 111, 122 HBA_Stone Sandstone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
176, 72, 60 HBA_Vinyl Flooring #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
190, 159, 158 HBA_Wood ‐ Glulam #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
113, 95, 94 HBA_Wood ‐ Hardboard #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
145, 117, 63 HBA_Wood ‐ Laminated Veneer #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
206, 165, 111 HBA_Wood ‐ MDF #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 119, 98 HBA_Wood ‐ OSB #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
130, 118, 91 HBA_Wood ‐ Plywood #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 29.106 87.318 0
120, 100, 99 HBA_Wood ‐ Softwood #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
56, 66, 74 HBA_Zinc 6.1 42 55 32.1 0 0 0 0 0 0 0 0 0

Average Embodied Carbon (kgCO2e/m2) 6.1 42 55 32.1 407 421 372 870 126 156 231 514 108

Facades
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Original Brick new brick alumionium timber option 1 option 2 option 3 Aluminium Concrete option 1 option 2a option 2b rammed earth

87,87,86 HBA_Aluminum 4.76 6.26 0.00 56.66 0.00 0.00 0.00 0.00 0.00
121, 135, 118 HBA_Aluminum (recycled) 0.00 0.00 4.19 0.00 0.00 0.00 0.00 0.00 0.00
97, 57, 31 HBA_Asphalt (Road and Pavement) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
153, 92, 55 HBA_Asphalt and Bitumen(road paving) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
158, 126, 65 HBA_Bitumen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
172, 171, 160 HBA_Brass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
200, 130, 63 HBA_Brick 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
213, 199, 133 HBA_Carpet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
146, 101, 168 HBA_Ceramic Tiles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
177, 182, 221 HBA_Concrete (autoclaved aerated) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
229, 70, 17 HBA_Concrete (Reinforced) 0.00 0.00 0.00 0.00 0.00 0.00 0.47 0.00 0.00
242, 147, 129 HBA_Concrete - Bedding Material 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
177, 98, 73 HBA_Concrete - Screed 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
243, 151, 119 HBA_Concrete Block 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
245, 156, 0 HBA_Concrete - Cast In Situ 0.00 0.00 0.00 0.00 3.99 0.62 0.00 0.00 0.00
253, 210, 140 HBA_Concrete Precast 0.00 0.00 0.00 0.00 0.00 0.56 0.56 0.56 0.00
178, 141, 192 HBA_Concrete High GBBS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
193, 199, 200 HBA_Copper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
240, 241, 196 HBA_Fiber Cement 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
127, 101, 125 HBA_Glass 0.00 0.00 0.00 8.16 4.03 0.00 0.00 0.00 0.00
223, 242, 253 HBA_Gravel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Gypsum Plasterboard_ 0.16 0.16 0.16 0.00 0.66 0.00 0.00 0.00 0.00
208, 210, 62 HBA_Insulation - Mineral Wool 0.31 0.31 0.31 0.00 0.05 0.06 0.06 0.07 0.00
132, 143, 96 HBA_Insulation - Polystyrene, Expanded Insulation 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.11
92, 103, 21 HBA_Insulation - Polyurethane 0.00 0.00 0.00 0.00 0.67 0.00 0.00 0.11 0.00
172, 163, 78 HBA_Insulation - Rock Wool 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
242, 213, 209 HBA_Marble 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
117, 99, 112 HBA_Plaster_ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with timber studs (every 0.4 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with timber studs (every 0.6 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.4 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.6 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
180, 66, 110 HBA_PVC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
251, 204, 161 HBA_Sand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
117, 115, 125 HBA_Slate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 96, 60 HBA_Soil 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33
175, 185, 182 HBA_Steel 1.28 0.00 1.28 0.00 0.00 0.00 0.53 2.67 0.43
141, 133, 124 HBA_Steel Stainless 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 205, 211 HBA_Stone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0, 167, 166 HBA_Stone Granite 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
192, 211, 200 HBA_Stone Limestone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
39, 111, 122 HBA_Stone Sandstone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
176, 72, 60 HBA_Vinyl Flooring 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
190, 159, 158 HBA_Wood - Glulam 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
113, 95, 94 HBA_Wood - Hardboard 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
145, 117, 63 HBA_Wood - Laminated Veneer 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
206, 165, 111 HBA_Wood - MDF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 119, 98 HBA_Wood - OSB 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
130, 118, 91 HBA_Wood - Plywood 0.00 0.00 0.00 0.00 0.00 0.00 0.23 0.70 0.00
120, 100, 99 HBA_Wood - Softwood 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
56, 66, 74 HBA_Zinc 6.10 42.00 55.00 32.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Area 16 16 16 74.48 74.48 8 8 8 8
TOTAL 6.10 42.00 55.00 32.10 6.51 6.73 5.94 64.82 9.40 1.24 1.85 4.11 0.86

review review

RGB colour Name Original Brick new brick alumionium timber option 1 option 2 option 3 Aluminium Concrete option 1 option 2a option 2b rammed earth
87,87,86 HBA_Aluminum #DIV/0! #DIV/0! #DIV/0! #DIV/0! 297.599425 391.04915 0 760.7560902 0 0 0 0 0
121, 135, 118 HBA_Aluminum (recycled) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 261.8577 0 0 0 0 0 0
97, 57, 31 HBA_Asphalt (Road and Pavement) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
153, 92, 55 HBA_Asphalt and Bitumen(road paving) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
158, 126, 65 HBA_Bitumen #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
172, 171, 160 HBA_Brass #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
200, 130, 63 HBA_Brick #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
213, 199, 133 HBA_Carpet #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
146, 101, 168 HBA_Ceramic Tiles #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
177, 182, 221 HBA_Concrete (autoclaved aerated) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
229, 70, 17 HBA_Concrete (Reinforced) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 58.24975 0 0
242, 147, 129 HBA_Concrete ‐ Bedding Material #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
177, 98, 73 HBA_Concrete ‐ Screed #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
243, 151, 119 HBA_Concrete Block #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
245, 156, 0 HBA_Concrete ‐ Cast In Situ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 53.62728249 77.666375 0 0 0
253, 210, 140 HBA_Concrete Precast #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 70.49075 69.962 69.962 0
178, 141, 192 HBA_Concrete High GBBS #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
193, 199, 200 HBA_Copper #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
240, 241, 196 HBA_Fiber Cement #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
127, 101, 125 HBA_Glass #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 109.5628357 54.07878625 0 0 0 0
223, 242, 253 HBA_Gravel #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Gypsum Plasterboard_ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 9.9559375 9.9559375 9.9559375 0 8.862325456 0 0 0 0
208, 210, 62 HBA_Insulation ‐ Mineral Wool #DIV/0! #DIV/0! #DIV/0! #DIV/0! 19.4998125 19.4998125 19.622375 0 0.615977444 7.358375 7.358375 8.830125 0
132, 143, 96 HBA_Insulation ‐ Polystyrene, Expanded Insulation #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 13.490375
92, 103, 21 HBA_Insulation ‐ Polyurethane #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 8.989097744 0 0 13.797 0
172, 163, 78 HBA_Insulation ‐ Rock Wool #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
242, 213, 209 HBA_Marble #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
117, 99, 112 HBA_Plaster_ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with timber studs (every 0.4 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with timber studs (every 0.6 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.4 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.6 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
180, 66, 110 HBA_PVC #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
251, 204, 161 HBA_Sand #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
117, 115, 125 HBA_Slate #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 96, 60 HBA_Soil #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 40.710625
175, 185, 182 HBA_Steel #DIV/0! #DIV/0! #DIV/0! #DIV/0! 80.1145 0 80.1145 0 0 0 66.762125 333.81075 53.40975
141, 133, 124 HBA_Steel Stainless #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 205, 211 HBA_Stone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
0, 167, 166 HBA_Stone Granite #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
192, 211, 200 HBA_Stone Limestone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
39, 111, 122 HBA_Stone Sandstone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
176, 72, 60 HBA_Vinyl Flooring #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
190, 159, 158 HBA_Wood ‐ Glulam #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
113, 95, 94 HBA_Wood ‐ Hardboard #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
145, 117, 63 HBA_Wood ‐ Laminated Veneer #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
206, 165, 111 HBA_Wood ‐ MDF #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 119, 98 HBA_Wood ‐ OSB #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
130, 118, 91 HBA_Wood ‐ Plywood #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 29.106 87.318 0
120, 100, 99 HBA_Wood ‐ Softwood #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
56, 66, 74 HBA_Zinc 6.1 42 55 32.1 0 0 0 0 0 0 0 0 0

Average Embodied Carbon (kgCO2e/m2) 6.1 42 55 32.1 407 421 372 870 126 156 231 514 108

Facades
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Original Brick new brick alumionium timber option 1 option 2 option 3 Aluminium Concrete option 1 option 2a option 2b rammed earth

87,87,86 HBA_Aluminum 4.76 6.26 0.00 56.66 0.00 0.00 0.00 0.00 0.00
121, 135, 118 HBA_Aluminum (recycled) 0.00 0.00 4.19 0.00 0.00 0.00 0.00 0.00 0.00
97, 57, 31 HBA_Asphalt (Road and Pavement) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
153, 92, 55 HBA_Asphalt and Bitumen(road paving) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
158, 126, 65 HBA_Bitumen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
172, 171, 160 HBA_Brass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
200, 130, 63 HBA_Brick 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
213, 199, 133 HBA_Carpet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
146, 101, 168 HBA_Ceramic Tiles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
177, 182, 221 HBA_Concrete (autoclaved aerated) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
229, 70, 17 HBA_Concrete (Reinforced) 0.00 0.00 0.00 0.00 0.00 0.00 0.47 0.00 0.00
242, 147, 129 HBA_Concrete - Bedding Material 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
177, 98, 73 HBA_Concrete - Screed 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
243, 151, 119 HBA_Concrete Block 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
245, 156, 0 HBA_Concrete - Cast In Situ 0.00 0.00 0.00 0.00 3.99 0.62 0.00 0.00 0.00
253, 210, 140 HBA_Concrete Precast 0.00 0.00 0.00 0.00 0.00 0.56 0.56 0.56 0.00
178, 141, 192 HBA_Concrete High GBBS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
193, 199, 200 HBA_Copper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
240, 241, 196 HBA_Fiber Cement 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
127, 101, 125 HBA_Glass 0.00 0.00 0.00 8.16 4.03 0.00 0.00 0.00 0.00
223, 242, 253 HBA_Gravel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Gypsum Plasterboard_ 0.16 0.16 0.16 0.00 0.66 0.00 0.00 0.00 0.00
208, 210, 62 HBA_Insulation - Mineral Wool 0.31 0.31 0.31 0.00 0.05 0.06 0.06 0.07 0.00
132, 143, 96 HBA_Insulation - Polystyrene, Expanded Insulation 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.11
92, 103, 21 HBA_Insulation - Polyurethane 0.00 0.00 0.00 0.00 0.67 0.00 0.00 0.11 0.00
172, 163, 78 HBA_Insulation - Rock Wool 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
242, 213, 209 HBA_Marble 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
117, 99, 112 HBA_Plaster_ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with timber studs (every 0.4 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with timber studs (every 0.6 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.4 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.6 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
180, 66, 110 HBA_PVC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
251, 204, 161 HBA_Sand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
117, 115, 125 HBA_Slate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 96, 60 HBA_Soil 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33
175, 185, 182 HBA_Steel 1.28 0.00 1.28 0.00 0.00 0.00 0.53 2.67 0.43
141, 133, 124 HBA_Steel Stainless 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 205, 211 HBA_Stone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0, 167, 166 HBA_Stone Granite 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
192, 211, 200 HBA_Stone Limestone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
39, 111, 122 HBA_Stone Sandstone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
176, 72, 60 HBA_Vinyl Flooring 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
190, 159, 158 HBA_Wood - Glulam 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
113, 95, 94 HBA_Wood - Hardboard 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
145, 117, 63 HBA_Wood - Laminated Veneer 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
206, 165, 111 HBA_Wood - MDF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 119, 98 HBA_Wood - OSB 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
130, 118, 91 HBA_Wood - Plywood 0.00 0.00 0.00 0.00 0.00 0.00 0.23 0.70 0.00
120, 100, 99 HBA_Wood - Softwood 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
56, 66, 74 HBA_Zinc 6.10 42.00 55.00 32.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Area 16 16 16 74.48 74.48 8 8 8 8
TOTAL 6.10 42.00 55.00 32.10 6.51 6.73 5.94 64.82 9.40 1.24 1.85 4.11 0.86

review review

RGB colour Name Original Brick new brick alumionium timber option 1 option 2 option 3 Aluminium Concrete option 1 option 2a option 2b rammed earth
87,87,86 HBA_Aluminum #DIV/0! #DIV/0! #DIV/0! #DIV/0! 297.599425 391.04915 0 760.7560902 0 0 0 0 0
121, 135, 118 HBA_Aluminum (recycled) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 261.8577 0 0 0 0 0 0
97, 57, 31 HBA_Asphalt (Road and Pavement) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
153, 92, 55 HBA_Asphalt and Bitumen(road paving) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
158, 126, 65 HBA_Bitumen #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
172, 171, 160 HBA_Brass #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
200, 130, 63 HBA_Brick #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
213, 199, 133 HBA_Carpet #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
146, 101, 168 HBA_Ceramic Tiles #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
177, 182, 221 HBA_Concrete (autoclaved aerated) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
229, 70, 17 HBA_Concrete (Reinforced) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 58.24975 0 0
242, 147, 129 HBA_Concrete ‐ Bedding Material #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
177, 98, 73 HBA_Concrete ‐ Screed #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
243, 151, 119 HBA_Concrete Block #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
245, 156, 0 HBA_Concrete ‐ Cast In Situ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 53.62728249 77.666375 0 0 0
253, 210, 140 HBA_Concrete Precast #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 70.49075 69.962 69.962 0
178, 141, 192 HBA_Concrete High GBBS #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
193, 199, 200 HBA_Copper #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
240, 241, 196 HBA_Fiber Cement #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
127, 101, 125 HBA_Glass #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 109.5628357 54.07878625 0 0 0 0
223, 242, 253 HBA_Gravel #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Gypsum Plasterboard_ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 9.9559375 9.9559375 9.9559375 0 8.862325456 0 0 0 0
208, 210, 62 HBA_Insulation ‐ Mineral Wool #DIV/0! #DIV/0! #DIV/0! #DIV/0! 19.4998125 19.4998125 19.622375 0 0.615977444 7.358375 7.358375 8.830125 0
132, 143, 96 HBA_Insulation ‐ Polystyrene, Expanded Insulation #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 13.490375
92, 103, 21 HBA_Insulation ‐ Polyurethane #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 8.989097744 0 0 13.797 0
172, 163, 78 HBA_Insulation ‐ Rock Wool #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
242, 213, 209 HBA_Marble #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
117, 99, 112 HBA_Plaster_ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with timber studs (every 0.4 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with timber studs (every 0.6 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.4 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.6 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
180, 66, 110 HBA_PVC #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
251, 204, 161 HBA_Sand #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
117, 115, 125 HBA_Slate #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 96, 60 HBA_Soil #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 40.710625
175, 185, 182 HBA_Steel #DIV/0! #DIV/0! #DIV/0! #DIV/0! 80.1145 0 80.1145 0 0 0 66.762125 333.81075 53.40975
141, 133, 124 HBA_Steel Stainless #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 205, 211 HBA_Stone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
0, 167, 166 HBA_Stone Granite #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
192, 211, 200 HBA_Stone Limestone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
39, 111, 122 HBA_Stone Sandstone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
176, 72, 60 HBA_Vinyl Flooring #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
190, 159, 158 HBA_Wood ‐ Glulam #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
113, 95, 94 HBA_Wood ‐ Hardboard #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
145, 117, 63 HBA_Wood ‐ Laminated Veneer #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
206, 165, 111 HBA_Wood ‐ MDF #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 119, 98 HBA_Wood ‐ OSB #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
130, 118, 91 HBA_Wood ‐ Plywood #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 29.106 87.318 0
120, 100, 99 HBA_Wood ‐ Softwood #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
56, 66, 74 HBA_Zinc 6.1 42 55 32.1 0 0 0 0 0 0 0 0 0

Average Embodied Carbon (kgCO2e/m2) 6.1 42 55 32.1 407 421 372 870 126 156 231 514 108
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87,87,86 HBA_Aluminum 4.76 6.26 0.00 56.66 0.00 0.00 0.00 0.00 0.00
121, 135, 118 HBA_Aluminum (recycled) 0.00 0.00 4.19 0.00 0.00 0.00 0.00 0.00 0.00
97, 57, 31 HBA_Asphalt (Road and Pavement) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
153, 92, 55 HBA_Asphalt and Bitumen(road paving) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
158, 126, 65 HBA_Bitumen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
172, 171, 160 HBA_Brass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
200, 130, 63 HBA_Brick 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
213, 199, 133 HBA_Carpet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
146, 101, 168 HBA_Ceramic Tiles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
177, 182, 221 HBA_Concrete (autoclaved aerated) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
229, 70, 17 HBA_Concrete (Reinforced) 0.00 0.00 0.00 0.00 0.00 0.00 0.47 0.00 0.00
242, 147, 129 HBA_Concrete - Bedding Material 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
177, 98, 73 HBA_Concrete - Screed 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
243, 151, 119 HBA_Concrete Block 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
245, 156, 0 HBA_Concrete - Cast In Situ 0.00 0.00 0.00 0.00 3.99 0.62 0.00 0.00 0.00
253, 210, 140 HBA_Concrete Precast 0.00 0.00 0.00 0.00 0.00 0.56 0.56 0.56 0.00
178, 141, 192 HBA_Concrete High GBBS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
193, 199, 200 HBA_Copper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
240, 241, 196 HBA_Fiber Cement 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
127, 101, 125 HBA_Glass 0.00 0.00 0.00 8.16 4.03 0.00 0.00 0.00 0.00
223, 242, 253 HBA_Gravel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Gypsum Plasterboard_ 0.16 0.16 0.16 0.00 0.66 0.00 0.00 0.00 0.00
208, 210, 62 HBA_Insulation - Mineral Wool 0.31 0.31 0.31 0.00 0.05 0.06 0.06 0.07 0.00
132, 143, 96 HBA_Insulation - Polystyrene, Expanded Insulation 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.11
92, 103, 21 HBA_Insulation - Polyurethane 0.00 0.00 0.00 0.00 0.67 0.00 0.00 0.11 0.00
172, 163, 78 HBA_Insulation - Rock Wool 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
242, 213, 209 HBA_Marble 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
117, 99, 112 HBA_Plaster_ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with timber studs (every 0.4 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with timber studs (every 0.6 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.4 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.6 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
180, 66, 110 HBA_PVC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
251, 204, 161 HBA_Sand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
117, 115, 125 HBA_Slate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 96, 60 HBA_Soil 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33
175, 185, 182 HBA_Steel 1.28 0.00 1.28 0.00 0.00 0.00 0.53 2.67 0.43
141, 133, 124 HBA_Steel Stainless 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 205, 211 HBA_Stone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0, 167, 166 HBA_Stone Granite 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
192, 211, 200 HBA_Stone Limestone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
39, 111, 122 HBA_Stone Sandstone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
176, 72, 60 HBA_Vinyl Flooring 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
190, 159, 158 HBA_Wood - Glulam 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
113, 95, 94 HBA_Wood - Hardboard 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
145, 117, 63 HBA_Wood - Laminated Veneer 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
206, 165, 111 HBA_Wood - MDF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 119, 98 HBA_Wood - OSB 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
130, 118, 91 HBA_Wood - Plywood 0.00 0.00 0.00 0.00 0.00 0.00 0.23 0.70 0.00
120, 100, 99 HBA_Wood - Softwood 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
56, 66, 74 HBA_Zinc 6.10 42.00 55.00 32.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Area 16 16 16 74.48 74.48 8 8 8 8
TOTAL 6.10 42.00 55.00 32.10 6.51 6.73 5.94 64.82 9.40 1.24 1.85 4.11 0.86

review review

RGB colour Name Original Brick new brick alumionium timber option 1 option 2 option 3 Aluminium Concrete option 1 option 2a option 2b rammed earth
87,87,86 HBA_Aluminum #DIV/0! #DIV/0! #DIV/0! #DIV/0! 297.599425 391.04915 0 760.7560902 0 0 0 0 0
121, 135, 118 HBA_Aluminum (recycled) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 261.8577 0 0 0 0 0 0
97, 57, 31 HBA_Asphalt (Road and Pavement) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
153, 92, 55 HBA_Asphalt and Bitumen(road paving) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
158, 126, 65 HBA_Bitumen #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
172, 171, 160 HBA_Brass #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
200, 130, 63 HBA_Brick #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
213, 199, 133 HBA_Carpet #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
146, 101, 168 HBA_Ceramic Tiles #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
177, 182, 221 HBA_Concrete (autoclaved aerated) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
229, 70, 17 HBA_Concrete (Reinforced) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 58.24975 0 0
242, 147, 129 HBA_Concrete ‐ Bedding Material #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
177, 98, 73 HBA_Concrete ‐ Screed #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
243, 151, 119 HBA_Concrete Block #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
245, 156, 0 HBA_Concrete ‐ Cast In Situ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 53.62728249 77.666375 0 0 0
253, 210, 140 HBA_Concrete Precast #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 70.49075 69.962 69.962 0
178, 141, 192 HBA_Concrete High GBBS #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
193, 199, 200 HBA_Copper #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
240, 241, 196 HBA_Fiber Cement #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
127, 101, 125 HBA_Glass #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 109.5628357 54.07878625 0 0 0 0
223, 242, 253 HBA_Gravel #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Gypsum Plasterboard_ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 9.9559375 9.9559375 9.9559375 0 8.862325456 0 0 0 0
208, 210, 62 HBA_Insulation ‐ Mineral Wool #DIV/0! #DIV/0! #DIV/0! #DIV/0! 19.4998125 19.4998125 19.622375 0 0.615977444 7.358375 7.358375 8.830125 0
132, 143, 96 HBA_Insulation ‐ Polystyrene, Expanded Insulation #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 13.490375
92, 103, 21 HBA_Insulation ‐ Polyurethane #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 8.989097744 0 0 13.797 0
172, 163, 78 HBA_Insulation ‐ Rock Wool #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
242, 213, 209 HBA_Marble #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
117, 99, 112 HBA_Plaster_ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with timber studs (every 0.4 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with timber studs (every 0.6 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.4 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.6 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
180, 66, 110 HBA_PVC #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
251, 204, 161 HBA_Sand #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
117, 115, 125 HBA_Slate #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 96, 60 HBA_Soil #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 40.710625
175, 185, 182 HBA_Steel #DIV/0! #DIV/0! #DIV/0! #DIV/0! 80.1145 0 80.1145 0 0 0 66.762125 333.81075 53.40975
141, 133, 124 HBA_Steel Stainless #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 205, 211 HBA_Stone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
0, 167, 166 HBA_Stone Granite #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
192, 211, 200 HBA_Stone Limestone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
39, 111, 122 HBA_Stone Sandstone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
176, 72, 60 HBA_Vinyl Flooring #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
190, 159, 158 HBA_Wood ‐ Glulam #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
113, 95, 94 HBA_Wood ‐ Hardboard #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
145, 117, 63 HBA_Wood ‐ Laminated Veneer #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
206, 165, 111 HBA_Wood ‐ MDF #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 119, 98 HBA_Wood ‐ OSB #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
130, 118, 91 HBA_Wood ‐ Plywood #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 29.106 87.318 0
120, 100, 99 HBA_Wood ‐ Softwood #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
56, 66, 74 HBA_Zinc 6.1 42 55 32.1 0 0 0 0 0 0 0 0 0

Average Embodied Carbon (kgCO2e/m2) 6.1 42 55 32.1 407 421 372 870 126 156 231 514 108

Facades
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87,87,86 HBA_Aluminum 4.76 6.26 0.00 56.66 0.00 0.00 0.00 0.00 0.00
121, 135, 118 HBA_Aluminum (recycled) 0.00 0.00 4.19 0.00 0.00 0.00 0.00 0.00 0.00
97, 57, 31 HBA_Asphalt (Road and Pavement) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
153, 92, 55 HBA_Asphalt and Bitumen(road paving) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
158, 126, 65 HBA_Bitumen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
172, 171, 160 HBA_Brass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
200, 130, 63 HBA_Brick 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
213, 199, 133 HBA_Carpet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
146, 101, 168 HBA_Ceramic Tiles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
177, 182, 221 HBA_Concrete (autoclaved aerated) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
229, 70, 17 HBA_Concrete (Reinforced) 0.00 0.00 0.00 0.00 0.00 0.00 0.47 0.00 0.00
242, 147, 129 HBA_Concrete - Bedding Material 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
177, 98, 73 HBA_Concrete - Screed 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
243, 151, 119 HBA_Concrete Block 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
245, 156, 0 HBA_Concrete - Cast In Situ 0.00 0.00 0.00 0.00 3.99 0.62 0.00 0.00 0.00
253, 210, 140 HBA_Concrete Precast 0.00 0.00 0.00 0.00 0.00 0.56 0.56 0.56 0.00
178, 141, 192 HBA_Concrete High GBBS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
193, 199, 200 HBA_Copper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
240, 241, 196 HBA_Fiber Cement 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
127, 101, 125 HBA_Glass 0.00 0.00 0.00 8.16 4.03 0.00 0.00 0.00 0.00
223, 242, 253 HBA_Gravel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Gypsum Plasterboard_ 0.16 0.16 0.16 0.00 0.66 0.00 0.00 0.00 0.00
208, 210, 62 HBA_Insulation - Mineral Wool 0.31 0.31 0.31 0.00 0.05 0.06 0.06 0.07 0.00
132, 143, 96 HBA_Insulation - Polystyrene, Expanded Insulation 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.11
92, 103, 21 HBA_Insulation - Polyurethane 0.00 0.00 0.00 0.00 0.67 0.00 0.00 0.11 0.00
172, 163, 78 HBA_Insulation - Rock Wool 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
242, 213, 209 HBA_Marble 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
117, 99, 112 HBA_Plaster_ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with timber studs (every 0.4 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with timber studs (every 0.6 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.4 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.6 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
180, 66, 110 HBA_PVC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
251, 204, 161 HBA_Sand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
117, 115, 125 HBA_Slate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 96, 60 HBA_Soil 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33
175, 185, 182 HBA_Steel 1.28 0.00 1.28 0.00 0.00 0.00 0.53 2.67 0.43
141, 133, 124 HBA_Steel Stainless 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 205, 211 HBA_Stone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0, 167, 166 HBA_Stone Granite 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
192, 211, 200 HBA_Stone Limestone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
39, 111, 122 HBA_Stone Sandstone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
176, 72, 60 HBA_Vinyl Flooring 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
190, 159, 158 HBA_Wood - Glulam 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
113, 95, 94 HBA_Wood - Hardboard 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
145, 117, 63 HBA_Wood - Laminated Veneer 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
206, 165, 111 HBA_Wood - MDF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 119, 98 HBA_Wood - OSB 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
130, 118, 91 HBA_Wood - Plywood 0.00 0.00 0.00 0.00 0.00 0.00 0.23 0.70 0.00
120, 100, 99 HBA_Wood - Softwood 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
56, 66, 74 HBA_Zinc 6.10 42.00 55.00 32.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Area 16 16 16 74.48 74.48 8 8 8 8
TOTAL 6.10 42.00 55.00 32.10 6.51 6.73 5.94 64.82 9.40 1.24 1.85 4.11 0.86

review review

RGB colour Name Original Brick new brick alumionium timber option 1 option 2 option 3 Aluminium Concrete option 1 option 2a option 2b rammed earth
87,87,86 HBA_Aluminum #DIV/0! #DIV/0! #DIV/0! #DIV/0! 297.599425 391.04915 0 760.7560902 0 0 0 0 0
121, 135, 118 HBA_Aluminum (recycled) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 261.8577 0 0 0 0 0 0
97, 57, 31 HBA_Asphalt (Road and Pavement) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
153, 92, 55 HBA_Asphalt and Bitumen(road paving) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
158, 126, 65 HBA_Bitumen #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
172, 171, 160 HBA_Brass #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
200, 130, 63 HBA_Brick #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
213, 199, 133 HBA_Carpet #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
146, 101, 168 HBA_Ceramic Tiles #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
177, 182, 221 HBA_Concrete (autoclaved aerated) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
229, 70, 17 HBA_Concrete (Reinforced) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 58.24975 0 0
242, 147, 129 HBA_Concrete ‐ Bedding Material #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
177, 98, 73 HBA_Concrete ‐ Screed #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
243, 151, 119 HBA_Concrete Block #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
245, 156, 0 HBA_Concrete ‐ Cast In Situ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 53.62728249 77.666375 0 0 0
253, 210, 140 HBA_Concrete Precast #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 70.49075 69.962 69.962 0
178, 141, 192 HBA_Concrete High GBBS #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
193, 199, 200 HBA_Copper #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
240, 241, 196 HBA_Fiber Cement #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
127, 101, 125 HBA_Glass #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 109.5628357 54.07878625 0 0 0 0
223, 242, 253 HBA_Gravel #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Gypsum Plasterboard_ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 9.9559375 9.9559375 9.9559375 0 8.862325456 0 0 0 0
208, 210, 62 HBA_Insulation ‐ Mineral Wool #DIV/0! #DIV/0! #DIV/0! #DIV/0! 19.4998125 19.4998125 19.622375 0 0.615977444 7.358375 7.358375 8.830125 0
132, 143, 96 HBA_Insulation ‐ Polystyrene, Expanded Insulation #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 13.490375
92, 103, 21 HBA_Insulation ‐ Polyurethane #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 8.989097744 0 0 13.797 0
172, 163, 78 HBA_Insulation ‐ Rock Wool #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
242, 213, 209 HBA_Marble #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
117, 99, 112 HBA_Plaster_ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with timber studs (every 0.4 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with timber studs (every 0.6 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.4 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.6 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
180, 66, 110 HBA_PVC #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
251, 204, 161 HBA_Sand #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
117, 115, 125 HBA_Slate #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 96, 60 HBA_Soil #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 40.710625
175, 185, 182 HBA_Steel #DIV/0! #DIV/0! #DIV/0! #DIV/0! 80.1145 0 80.1145 0 0 0 66.762125 333.81075 53.40975
141, 133, 124 HBA_Steel Stainless #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 205, 211 HBA_Stone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
0, 167, 166 HBA_Stone Granite #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
192, 211, 200 HBA_Stone Limestone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
39, 111, 122 HBA_Stone Sandstone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
176, 72, 60 HBA_Vinyl Flooring #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
190, 159, 158 HBA_Wood ‐ Glulam #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
113, 95, 94 HBA_Wood ‐ Hardboard #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
145, 117, 63 HBA_Wood ‐ Laminated Veneer #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
206, 165, 111 HBA_Wood ‐ MDF #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 119, 98 HBA_Wood ‐ OSB #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
130, 118, 91 HBA_Wood ‐ Plywood #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 29.106 87.318 0
120, 100, 99 HBA_Wood ‐ Softwood #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
56, 66, 74 HBA_Zinc 6.1 42 55 32.1 0 0 0 0 0 0 0 0 0

Average Embodied Carbon (kgCO2e/m2) 6.1 42 55 32.1 407 421 372 870 126 156 231 514 108

Facades
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Original Brick new brick alumionium timber option 1 option 2 option 3 Aluminium Concrete option 1 option 2a option 2b rammed earth
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RGB colour Name
Original Brick new brick alumionium timber option 1 option 2 option 3 Aluminium Concrete option 1 option 2a option 2b rammed earth

87,87,86 HBA_Aluminum 4.76 6.26 0.00 56.66 0.00 0.00 0.00 0.00 0.00
121, 135, 118 HBA_Aluminum (recycled) 0.00 0.00 4.19 0.00 0.00 0.00 0.00 0.00 0.00
97, 57, 31 HBA_Asphalt (Road and Pavement) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
153, 92, 55 HBA_Asphalt and Bitumen(road paving) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
158, 126, 65 HBA_Bitumen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
172, 171, 160 HBA_Brass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
200, 130, 63 HBA_Brick 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
213, 199, 133 HBA_Carpet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
146, 101, 168 HBA_Ceramic Tiles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
177, 182, 221 HBA_Concrete (autoclaved aerated) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
229, 70, 17 HBA_Concrete (Reinforced) 0.00 0.00 0.00 0.00 0.00 0.00 0.47 0.00 0.00
242, 147, 129 HBA_Concrete - Bedding Material 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
177, 98, 73 HBA_Concrete - Screed 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
243, 151, 119 HBA_Concrete Block 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
245, 156, 0 HBA_Concrete - Cast In Situ 0.00 0.00 0.00 0.00 3.99 0.62 0.00 0.00 0.00
253, 210, 140 HBA_Concrete Precast 0.00 0.00 0.00 0.00 0.00 0.56 0.56 0.56 0.00
178, 141, 192 HBA_Concrete High GBBS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
193, 199, 200 HBA_Copper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
240, 241, 196 HBA_Fiber Cement 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
127, 101, 125 HBA_Glass 0.00 0.00 0.00 8.16 4.03 0.00 0.00 0.00 0.00
223, 242, 253 HBA_Gravel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Gypsum Plasterboard_ 0.16 0.16 0.16 0.00 0.66 0.00 0.00 0.00 0.00
208, 210, 62 HBA_Insulation - Mineral Wool 0.31 0.31 0.31 0.00 0.05 0.06 0.06 0.07 0.00
132, 143, 96 HBA_Insulation - Polystyrene, Expanded Insulation 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.11
92, 103, 21 HBA_Insulation - Polyurethane 0.00 0.00 0.00 0.00 0.67 0.00 0.00 0.11 0.00
172, 163, 78 HBA_Insulation - Rock Wool 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
242, 213, 209 HBA_Marble 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
117, 99, 112 HBA_Plaster_ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with timber studs (every 0.4 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with timber studs (every 0.6 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.4 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.6 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
180, 66, 110 HBA_PVC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
251, 204, 161 HBA_Sand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
117, 115, 125 HBA_Slate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 96, 60 HBA_Soil 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33
175, 185, 182 HBA_Steel 1.28 0.00 1.28 0.00 0.00 0.00 0.53 2.67 0.43
141, 133, 124 HBA_Steel Stainless 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 205, 211 HBA_Stone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0, 167, 166 HBA_Stone Granite 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
192, 211, 200 HBA_Stone Limestone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
39, 111, 122 HBA_Stone Sandstone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
176, 72, 60 HBA_Vinyl Flooring 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
190, 159, 158 HBA_Wood - Glulam 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
113, 95, 94 HBA_Wood - Hardboard 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
145, 117, 63 HBA_Wood - Laminated Veneer 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
206, 165, 111 HBA_Wood - MDF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 119, 98 HBA_Wood - OSB 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
130, 118, 91 HBA_Wood - Plywood 0.00 0.00 0.00 0.00 0.00 0.00 0.23 0.70 0.00
120, 100, 99 HBA_Wood - Softwood 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
56, 66, 74 HBA_Zinc 6.10 42.00 55.00 32.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Area 16 16 16 74.48 74.48 8 8 8 8
TOTAL 6.10 42.00 55.00 32.10 6.51 6.73 5.94 64.82 9.40 1.24 1.85 4.11 0.86

review review

RGB colour Name Original Brick new brick alumionium timber option 1 option 2 option 3 Aluminium Concrete option 1 option 2a option 2b rammed earth
87,87,86 HBA_Aluminum #DIV/0! #DIV/0! #DIV/0! #DIV/0! 297.599425 391.04915 0 760.7560902 0 0 0 0 0
121, 135, 118 HBA_Aluminum (recycled) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 261.8577 0 0 0 0 0 0
97, 57, 31 HBA_Asphalt (Road and Pavement) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
153, 92, 55 HBA_Asphalt and Bitumen(road paving) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
158, 126, 65 HBA_Bitumen #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
172, 171, 160 HBA_Brass #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
200, 130, 63 HBA_Brick #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
213, 199, 133 HBA_Carpet #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
146, 101, 168 HBA_Ceramic Tiles #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
177, 182, 221 HBA_Concrete (autoclaved aerated) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
229, 70, 17 HBA_Concrete (Reinforced) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 58.24975 0 0
242, 147, 129 HBA_Concrete ‐ Bedding Material #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
177, 98, 73 HBA_Concrete ‐ Screed #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
243, 151, 119 HBA_Concrete Block #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
245, 156, 0 HBA_Concrete ‐ Cast In Situ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 53.62728249 77.666375 0 0 0
253, 210, 140 HBA_Concrete Precast #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 70.49075 69.962 69.962 0
178, 141, 192 HBA_Concrete High GBBS #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
193, 199, 200 HBA_Copper #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
240, 241, 196 HBA_Fiber Cement #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
127, 101, 125 HBA_Glass #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 109.5628357 54.07878625 0 0 0 0
223, 242, 253 HBA_Gravel #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Gypsum Plasterboard_ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 9.9559375 9.9559375 9.9559375 0 8.862325456 0 0 0 0
208, 210, 62 HBA_Insulation ‐ Mineral Wool #DIV/0! #DIV/0! #DIV/0! #DIV/0! 19.4998125 19.4998125 19.622375 0 0.615977444 7.358375 7.358375 8.830125 0
132, 143, 96 HBA_Insulation ‐ Polystyrene, Expanded Insulation #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 13.490375
92, 103, 21 HBA_Insulation ‐ Polyurethane #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 8.989097744 0 0 13.797 0
172, 163, 78 HBA_Insulation ‐ Rock Wool #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
242, 213, 209 HBA_Marble #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
117, 99, 112 HBA_Plaster_ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with timber studs (every 0.4 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with timber studs (every 0.6 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.4 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.6 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
180, 66, 110 HBA_PVC #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
251, 204, 161 HBA_Sand #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
117, 115, 125 HBA_Slate #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 96, 60 HBA_Soil #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 40.710625
175, 185, 182 HBA_Steel #DIV/0! #DIV/0! #DIV/0! #DIV/0! 80.1145 0 80.1145 0 0 0 66.762125 333.81075 53.40975
141, 133, 124 HBA_Steel Stainless #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 205, 211 HBA_Stone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
0, 167, 166 HBA_Stone Granite #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
192, 211, 200 HBA_Stone Limestone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
39, 111, 122 HBA_Stone Sandstone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
176, 72, 60 HBA_Vinyl Flooring #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
190, 159, 158 HBA_Wood ‐ Glulam #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
113, 95, 94 HBA_Wood ‐ Hardboard #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
145, 117, 63 HBA_Wood ‐ Laminated Veneer #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
206, 165, 111 HBA_Wood ‐ MDF #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 119, 98 HBA_Wood ‐ OSB #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
130, 118, 91 HBA_Wood ‐ Plywood #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 29.106 87.318 0
120, 100, 99 HBA_Wood ‐ Softwood #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
56, 66, 74 HBA_Zinc 6.1 42 55 32.1 0 0 0 0 0 0 0 0 0

Average Embodied Carbon (kgCO2e/m2) 6.1 42 55 32.1 407 421 372 870 126 156 231 514 108
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Original Brick new brick alumionium timber option 1 option 2 option 3 Aluminium Concrete option 1 option 2a option 2b rammed earth
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RGB colour Name
Original Brick new brick alumionium timber option 1 option 2 option 3 Aluminium Concrete option 1 option 2a option 2b rammed earth

87,87,86 HBA_Aluminum 4.76 6.26 0.00 56.66 0.00 0.00 0.00 0.00 0.00
121, 135, 118 HBA_Aluminum (recycled) 0.00 0.00 4.19 0.00 0.00 0.00 0.00 0.00 0.00
97, 57, 31 HBA_Asphalt (Road and Pavement) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
153, 92, 55 HBA_Asphalt and Bitumen(road paving) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
158, 126, 65 HBA_Bitumen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
172, 171, 160 HBA_Brass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
200, 130, 63 HBA_Brick 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
213, 199, 133 HBA_Carpet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
146, 101, 168 HBA_Ceramic Tiles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
177, 182, 221 HBA_Concrete (autoclaved aerated) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
229, 70, 17 HBA_Concrete (Reinforced) 0.00 0.00 0.00 0.00 0.00 0.00 0.47 0.00 0.00
242, 147, 129 HBA_Concrete - Bedding Material 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
177, 98, 73 HBA_Concrete - Screed 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
243, 151, 119 HBA_Concrete Block 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
245, 156, 0 HBA_Concrete - Cast In Situ 0.00 0.00 0.00 0.00 3.99 0.62 0.00 0.00 0.00
253, 210, 140 HBA_Concrete Precast 0.00 0.00 0.00 0.00 0.00 0.56 0.56 0.56 0.00
178, 141, 192 HBA_Concrete High GBBS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
193, 199, 200 HBA_Copper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
240, 241, 196 HBA_Fiber Cement 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
127, 101, 125 HBA_Glass 0.00 0.00 0.00 8.16 4.03 0.00 0.00 0.00 0.00
223, 242, 253 HBA_Gravel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Gypsum Plasterboard_ 0.16 0.16 0.16 0.00 0.66 0.00 0.00 0.00 0.00
208, 210, 62 HBA_Insulation - Mineral Wool 0.31 0.31 0.31 0.00 0.05 0.06 0.06 0.07 0.00
132, 143, 96 HBA_Insulation - Polystyrene, Expanded Insulation 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.11
92, 103, 21 HBA_Insulation - Polyurethane 0.00 0.00 0.00 0.00 0.67 0.00 0.00 0.11 0.00
172, 163, 78 HBA_Insulation - Rock Wool 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
242, 213, 209 HBA_Marble 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
117, 99, 112 HBA_Plaster_ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with timber studs (every 0.4 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with timber studs (every 0.6 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.4 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.6 m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
180, 66, 110 HBA_PVC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
251, 204, 161 HBA_Sand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
117, 115, 125 HBA_Slate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 96, 60 HBA_Soil 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33
175, 185, 182 HBA_Steel 1.28 0.00 1.28 0.00 0.00 0.00 0.53 2.67 0.43
141, 133, 124 HBA_Steel Stainless 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 205, 211 HBA_Stone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0, 167, 166 HBA_Stone Granite 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
192, 211, 200 HBA_Stone Limestone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
39, 111, 122 HBA_Stone Sandstone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
176, 72, 60 HBA_Vinyl Flooring 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
190, 159, 158 HBA_Wood - Glulam 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
113, 95, 94 HBA_Wood - Hardboard 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
145, 117, 63 HBA_Wood - Laminated Veneer 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
206, 165, 111 HBA_Wood - MDF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136, 119, 98 HBA_Wood - OSB 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
130, 118, 91 HBA_Wood - Plywood 0.00 0.00 0.00 0.00 0.00 0.00 0.23 0.70 0.00
120, 100, 99 HBA_Wood - Softwood 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
56, 66, 74 HBA_Zinc 6.10 42.00 55.00 32.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Area 16 16 16 74.48 74.48 8 8 8 8
TOTAL 6.10 42.00 55.00 32.10 6.51 6.73 5.94 64.82 9.40 1.24 1.85 4.11 0.86

review review

RGB colour Name Original Brick new brick alumionium timber option 1 option 2 option 3 Aluminium Concrete option 1 option 2a option 2b rammed earth
87,87,86 HBA_Aluminum #DIV/0! #DIV/0! #DIV/0! #DIV/0! 297.599425 391.04915 0 760.7560902 0 0 0 0 0
121, 135, 118 HBA_Aluminum (recycled) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 261.8577 0 0 0 0 0 0
97, 57, 31 HBA_Asphalt (Road and Pavement) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
153, 92, 55 HBA_Asphalt and Bitumen(road paving) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
158, 126, 65 HBA_Bitumen #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
172, 171, 160 HBA_Brass #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
200, 130, 63 HBA_Brick #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
213, 199, 133 HBA_Carpet #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
146, 101, 168 HBA_Ceramic Tiles #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
177, 182, 221 HBA_Concrete (autoclaved aerated) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
229, 70, 17 HBA_Concrete (Reinforced) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 58.24975 0 0
242, 147, 129 HBA_Concrete ‐ Bedding Material #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
177, 98, 73 HBA_Concrete ‐ Screed #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
243, 151, 119 HBA_Concrete Block #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
245, 156, 0 HBA_Concrete ‐ Cast In Situ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 53.62728249 77.666375 0 0 0
253, 210, 140 HBA_Concrete Precast #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 70.49075 69.962 69.962 0
178, 141, 192 HBA_Concrete High GBBS #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
193, 199, 200 HBA_Copper #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
240, 241, 196 HBA_Fiber Cement #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
127, 101, 125 HBA_Glass #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 109.5628357 54.07878625 0 0 0 0
223, 242, 253 HBA_Gravel #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Gypsum Plasterboard_ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 9.9559375 9.9559375 9.9559375 0 8.862325456 0 0 0 0
208, 210, 62 HBA_Insulation ‐ Mineral Wool #DIV/0! #DIV/0! #DIV/0! #DIV/0! 19.4998125 19.4998125 19.622375 0 0.615977444 7.358375 7.358375 8.830125 0
132, 143, 96 HBA_Insulation ‐ Polystyrene, Expanded Insulation #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 13.490375
92, 103, 21 HBA_Insulation ‐ Polyurethane #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 8.989097744 0 0 13.797 0
172, 163, 78 HBA_Insulation ‐ Rock Wool #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
242, 213, 209 HBA_Marble #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
117, 99, 112 HBA_Plaster_ #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with timber studs (every 0.4 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with timber studs (every 0.6 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.4 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
198. 135, 172 HBA_Plasterboard with aluminium studs (every 0.6 m) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
180, 66, 110 HBA_PVC #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
251, 204, 161 HBA_Sand #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
117, 115, 125 HBA_Slate #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 96, 60 HBA_Soil #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 40.710625
175, 185, 182 HBA_Steel #DIV/0! #DIV/0! #DIV/0! #DIV/0! 80.1145 0 80.1145 0 0 0 66.762125 333.81075 53.40975
141, 133, 124 HBA_Steel Stainless #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 205, 211 HBA_Stone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
0, 167, 166 HBA_Stone Granite #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
192, 211, 200 HBA_Stone Limestone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
39, 111, 122 HBA_Stone Sandstone #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
176, 72, 60 HBA_Vinyl Flooring #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
190, 159, 158 HBA_Wood ‐ Glulam #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
113, 95, 94 HBA_Wood ‐ Hardboard #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
145, 117, 63 HBA_Wood ‐ Laminated Veneer #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
206, 165, 111 HBA_Wood ‐ MDF #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
136, 119, 98 HBA_Wood ‐ OSB #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
130, 118, 91 HBA_Wood ‐ Plywood #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 29.106 87.318 0
120, 100, 99 HBA_Wood ‐ Softwood #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0 0 0 0 0 0 0 0
56, 66, 74 HBA_Zinc 6.1 42 55 32.1 0 0 0 0 0 0 0 0 0

Average Embodied Carbon (kgCO2e/m2) 6.1 42 55 32.1 407 421 372 870 126 156 231 514 108
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Tottenham Court Road OSD 



Cross Rail 
Combining Infrastructure, Residential & Commercial



Cross Rail - Tottenham Court Road 
Reducing Complexity



DfMA Construction
Tottenham Court Road OSD

Constrained site access/ Limited 
site storage

1200m2 of brick facade

Working at height

Single crane access

Contract interfaces

Single point site access 
from Oxford Street

2500m2 of reconstituted 
stone facade
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DDJ - Block C Crown Levels Panel Schedule

D1

Crown Panel Schedule
Location Level Family and Type Crown Panel Height Crown Panel Width Count Type Mark

Dean Street Elevation FFL - Level C+5 CrownPanel: (C) 3265 x 615mm 3255 615 17
Dean Street Elevation FFL - Level C+5 CrownPanel: (C) 3265 x 684mm 3255 684 3
Dean Street Elevation FFL - Level C+5 CrownPanel: (D) 715mm x615mm 705 615 15
Dean Street Elevation FFL - Level C+5 CrownPanel: (D) 715mm x660mm 705 660 7
Dean Street Elevation FFL - Level C+5 CrownPanel: (E) 2175 x 660mm 2165 660 11
Dean Street Elevation FFL - Level C+5 CrownPanel: (E) 2175 x 684mm 2165 684 2
Dean Street Elevation FFL - Level C+6 CrownPanel: (B) 2540mm x 596mm 2530 596 9
Dean Street Elevation FFL - Level C+6 CrownPanel: (B) 2540mm x 615mm 2530 615 19
Dean Street Elevation FFL - Level C+6 CrownPanel: (B) 2540mm x 660mm 2530 660 11
Dean Street Elevation FFL - Level C+6 CrownPanel: (B) 2540mm x 684mm 2530 684 5
Dean Street Elevation FFL - Level C+6 CrownPanel: (F) 1450mm x 657mm 1440 657 3
Dean Street Elevation FFL - Level C+7 CrownPanel: (A) 1910mm x 596mm 1900 596 16
Dean Street Elevation FFL - Level C+7 CrownPanel: (A) 1910mm x 615mm 1900 615 32
Dean Street Elevation FFL - Level C+7 CrownPanel: (A) 1910mm x 657mm 1900 657 3
Dean Street Elevation FFL - Level C+7 CrownPanel: (A) 1910mm x 660mm 1900 660 18
Dean Street Elevation FFL - Level C+7 CrownPanel: (A) 1910mm x 684mm 1900 684 5

Fareham Street Elevation FFL - Level C+5 CrownPanel: (C) 3265 x 628mm 3255 628 14
Fareham Street Elevation FFL - Level C+5 CrownPanel: (C) 3265 x 750mm 3255 750 2
Fareham Street Elevation FFL - Level C+5 CrownPanel: (D) 715mm x590mm 705 590 6
Fareham Street Elevation FFL - Level C+5 CrownPanel: (D) 715mm x628mm 705 628 10
Fareham Street Elevation FFL - Level C+5 CrownPanel: (E) 2175 x 590mm 2165 590 10
Fareham Street Elevation FFL - Level C+6 CrownPanel: (B) 2540mm x 590mm 2530 590 12
Fareham Street Elevation FFL - Level C+6 CrownPanel: (B) 2540mm x 628mm 2530 628 14
Fareham Street Elevation FFL - Level C+6 CrownPanel: (B) 2540mm x 750mm 2530 750 2
Fareham Street Elevation FFL - Level C+7 CrownPanel: (A) 1910mm x 590mm 1900 590 16
Fareham Street Elevation FFL - Level C+7 CrownPanel: (A) 1910mm x 628mm 1900 628 24
Fareham Street Elevation FFL - Level C+7 CrownPanel: (A) 1910mm x 750mm 1900 750 2

Great Chapel Street Elevation FFL - Level C+5 CrownPanel: (C) 3265 x 595mm 3255 595 11
Great Chapel Street Elevation FFL - Level C+5 CrownPanel: (C) 3265 x 641mm 3255 641 8
Great Chapel Street Elevation FFL - Level C+5 CrownPanel: (C) 3265 x 692mm 3255 692 8
Great Chapel Street Elevation FFL - Level C+5 CrownPanel: (C) 3265 x 925mm 3255 925 2
Great Chapel Street Elevation FFL - Level C+5 CrownPanel: (D) 715mm x595mm 705 595 13
Great Chapel Street Elevation FFL - Level C+5 CrownPanel: (D) 715mm x641mm 705 641 8
Great Chapel Street Elevation FFL - Level C+5 CrownPanel: (D) 715mm x692mm 705 692 4
Great Chapel Street Elevation FFL - Level C+6 CrownPanel: (B) 2540mm x 595mm 2530 595 12
Great Chapel Street Elevation FFL - Level C+6 CrownPanel: (B) 2540mm x 641mm 2530 641 8
Great Chapel Street Elevation FFL - Level C+6 CrownPanel: (B) 2540mm x 675mm 2530 675 12
Great Chapel Street Elevation FFL - Level C+6 CrownPanel: (B) 2540mm x 692mm 2530 692 7
Great Chapel Street Elevation FFL - Level C+6 CrownPanel: (B) 2540mm x 925mm 2530 925 2
Great Chapel Street Elevation FFL - Level C+6 CrownPanel: (F) 1450mm x 649mm 1440 649 3
Great Chapel Street Elevation FFL - Level C+7 CrownPanel: (A) 1910mm x 595mm 1900 595 24
Great Chapel Street Elevation FFL - Level C+7 CrownPanel: (A) 1910mm x 641mm 1900 641 16
Great Chapel Street Elevation FFL - Level C+7 CrownPanel: (A) 1910mm x 649mm 1900 649 3
Great Chapel Street Elevation FFL - Level C+7 CrownPanel: (A) 1910mm x 675mm 1900 675 20
Great Chapel Street Elevation FFL - Level C+7 CrownPanel: (A) 1910mm x 692mm 1900 692 12
Great Chapel Street Elevation FFL - Level C+7 CrownPanel: (A) 1910mm x 925mm 1900 925 2

Oxford Street Elevation FFL - Level C+6 CrownPanel: (B) 2540mm x 745mm 2530 745 21
Oxford Street Elevation FFL - Level C+7 CrownPanel: (A) 1910mm x 745mm 1900 745 32
Grand total: 516 516

Panel Schedule Axo01
1

Panel Schedule Axo02
2

Panel schedule for pricing purposes only.

Rev Date Description
P01 30.08.16 Preliminary Issue for Pricing Purposes
P02 19.09.16 Issued For Stage E
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DfMA Construction
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DfMA Construction
'Just-in-time' deliveries
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10.0 Modular
10.1 Typical Floor Unit Layouts

Unit Types

1B1P
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2B3P
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3B5P

3B6P

 

2900 Max

Typical Upper Plan - 
Modular Construction

No. of Modules on Typical floor:  158

Total No. of Modules in Scheme:  1632

Note 
- These figures assume traditional 
construction for Duplex units.
- Corridors are brought as separate 
modules
- Kitchens cut due to small nature of 
modular units. Kitchens would need 
redesigning
- Walls do not align with modules. 
Columns would be required within 
flats or unit sizes increasing to allow 
for inefficient layouts

< 2900mm 

Module Sizing



Volumetric modular construction
Site specific decision making
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10.0 Modular
10.1 Typical Floor Unit Layouts

Unit Types

1B1P

1B2P

2B3P

2B4P

3B5P

3B6P

Typical Upper Plan - 
Modular Construction

No. of Modules on Typical floor: 90

Total No. of Modules in Scheme: 1004

Note 
- These figures assume traditional construction for
Duplex units.
- Corridors are brought as separate modules
- Largest sized unit: 4060x14747mm

< 2900mm 

2900mm - 3500mm

3500mm - 3800mm

3800mm - 5000mm

Module Sizing

  2

 31

 18

 39

  3%

  34%

   20%

  43%

Total per floor
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Plot N06 - East Village Stratford
524no. Build to rent apartments in 31 & 26 
storey towers and podium tails
MACE



Basement

Mixed Use Ground Floor

Residential Levels 1-9

Amenity and Duplexes

Residential Levels 12-30

Crown

Plot N06 
Building diagram



Plot N06 
DfMA - Standardisation from the outset

Limited number of apartment 
types

Stacking of apartments

15 x Unit Types 

Efficiency in cores and 
number of lifts

Prioritisation of key facade 
design elements

Modularisation / 
prefabrication of facade 
elements

Modularisation / 
prefabrication of building 
elements
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FFL Level

FFL Level

2450

2450

Window Type 07 - 66 Units
Tower
Bedroom Window, 2B4P-E
EWS-205 - Exposed Section Within Unitised System.
Concealed Section to Sub Contractor's Design.

Window Type 09 - 36 Units
Tower
Living Room Window, 2B4P-A
EWS-205 - Exposed Section Within Unitised System.
Concealed Section to Sub Contractor's Design.

Window Type 12 - 54 Units
T1 Tail
T2 Tower
Blanking Panel
EWS-205 - Exposed Section Within Unitised System. Concealed
Section to Sub Contractor's Design.

Clear Vision Glass
Openable

Insulated Colour Glass
Spandrel

Clear Vision Glass
Sliding

Insulated Colour Glass
Spandrel
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Glass Spandrel
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Window Type 06 - 66 Units
Tower
Living Room Window, 2B4P-E
EWS-205 - Exposed Section Within Unitised System. Concealed
Section to Sub Contractor's Design.  - Exposed Section Within
Unitised System. Concealed Section to Sub Contractor's Design.
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Plot N06 
Wetlands View



Plot N06 
DfMA - Facade

Prefabricated \ Unitised System

Opportunities

–  Certainty of resource

–  Certainty of quality

–  Reduced programme risk

–  Highest standards of safety

–  A trusted team

–  Reduced on site labour

–  Less deliveries

–   Reduced impact on the local 
environment and residents
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Plot 6 East Village
Colour Theory

Plot N06 
standardising variation
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Plot 6 East Village
Colour Theory

Plot N06 
standardising variation
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Plot 6 East Village
Workflow

Plot N06 
standardising variation



Plot N06 
DfMA - HRS system



Plot N06 
DfMA - HRS system
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Hickory System - On Site Mock-up 
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