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Edits:

Text edits have been made across the portfolio to highlight the theoretical 
understanding of wicked problems and how this theory has translated and 
informed the design.

This page is not to be considered as a part of the 35-page portfolio document, rather it is to guide 
the reader to the changes made.
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OUR APPROACH
As two individuals who are interested in both user experience 
and data analysis, the main driver and design approach for this 
project is resilience. Through understanding the complexities 
of student life and designing using DFMA; Our project aim is 
to create resilient and adaptable design that withstands future 
requirements as well as comfortably accommodating for the 
present building use. The main theoretical driver from CPU[Ai] 
that influenced our personal approach was the theory of Wicked 
Problems.  As an atelier, we began by compiling a document of 
site analysis. 

Link - 

Please note, this link is part of a private group, only members part of this 
group already can access this including CPU[Ai] tutors.
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MMU ESTATEs STRATEGY BRIEF

MMU Estates and CPU [Ai] have teamed up to redesign A major 
accommodation hall on the MMU campus - Cambridge Halls. 
The CPU [Ai] group is instructed to redesign Cambridge North 
(Phase1) as part of a DFMA student Housing Project with the 
MMU Estates being the current live client of this project. In the 
process, CPU [Ai] have been instructed to investigate further into 
the site and Design a scheme that resolves issues they currently 
face within the current scheme.

As a team, we aim to creating a student centric and sustainable 
environment. Currently MMU Estates is looking to demolish 
and rebuild the entire Cambridge Halls to adapt to the MMU 
Estate Master-plan of 2017-2024. The Most Prominent Buildings 
in the immediate context of the site. Besides Cambridge Halls, 
all highlighted buildings have been recently refurbished re-
developed. 

HOUSE
800

STUDENTS

MODULAR
DFMA

DESIGN

SOCIAL 
AMENITY
SPACES

MAXIMUM 
10%

STUDIOS

1% MINIMUM
FULL DDA

COMPLIANT

The main driver 
for MMU Estates is 
sustainable design 

in both building 
process and building 

use.

The main driver for 
CPU[Ai] is to analyse 

and interpret data 
to create more 

informed design.

The main driver for 
CPU[Ai] is to combine 

data analysis and 
sustainability to create 

the most resilient 
design using DFMA.

ANALYSING
DATA

FOR DESIGN

RESILIENT
USER

EXPERIENCE

ANALYSING
WICKED

PROBLEMS

POST
PANDEMIC

DESIGN

Cambridge Halls (The Site)

Business School

Cavendish

MSA

Geoffrey Manton

MMU ESTATES CPU[Ai] SudanISTAN
APPROACH AND METHODOLOGIES01
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A NEW SET OF WICKED PROBLEMS...
COVID-19

The text Planning Problems are Wicked Problems by theorists 
Rittel and Webber outlines a theory of how planning are ‘inherently 
wicked’. A wicked Problem is a problem that is extremely difficult 
or impossible to solve due to its incomplete, contradictory and 
ever-changing requirements that are often hard to recognise. 
These wicked problems often look at the interlinked nature of 
various problems and relationships between problems while 
analysing the effects these may have on each other if there is a 
change to the sequence. The nature of each wicked problem is 
influenced by many different sets of questions and problems. 

Wicked problems are problems that arise when planning involves 
various often contradicting elements that need to be balanced 
through careful strategic approaches. it is important to find a 
balance as having too much of one element e.g. having many 
social spaces left unchecked, these can become a hotspot for 
corona-virus transmission and so it is equally important to have 
social distance. In this way a balance needs to be negotiated.
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Traditional construction:

DFMA:

DFMA - AN INTRODUCTION

DFMA (Design for Manufacture and Analysis) which is a process 
of designing and manufacturing modular components off-site. 
The process differs from conventional manufacturing processes 
as it aims to simplify and use as few materials as possible whilst 
producing the same results if not better. The integration of 
DFMA into the housing project will allow for a more sustainable 
approach that is safe and flexible.

Our DFMA approach is focused on stacking modules and 
allowing variation in types of blocks that each have their own 
structural integrity. The modularity of DFMA allows for this 
flexibility of design. For the main structure The project uses Steel 
frame.

https://www.designingbuildings.co.uk/wiki/Design_for_Manufacture_and_Assembly_(DfMA)
https://www.researchgate.net/publication/221909592_Integration_and_Optimisation_of_
Product_Design_for_Ease_of_Disassembly/figures?lo=1

DFMA: Design 
for manufacture 
and Assembly

DMA: Design for 
manufacture

DFA: Design for 
Assembly

Timber

Steel

Brick and block

Reinforced concrete

Fibre glass

DFMA Breakdown

DFMA sequence

Majority on-site construction

Majority off-site construction

Comparison of methods
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SITE ANALYSIS

Manchester and its surrounding context. Manchester is a city 
in the north-west of England, UK. The city is known to house 
various educational institutions including MMU, UOM, RNCM 
and many more. The MMU campus is broken up into several 
clusters in there is a range of new and old buildings.  Majority 
of these buildings are being developed in some way as part 
of the current estates master-plan. The site for this project is 
Cambridge halls.

Site Constraints
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           Past: The Historic approach               Present: The Current approach       Proposed: A Resilient approach

Student 
Accommodation

Student 
Accommodation

Work/ 
University

Work/ 
University

Amenity 
spaces

Amenity 
spaces

Work/ 
University

Student 
Accommodation

Amenity 
spaces

-Residential,

-Leisure,

-Gym,

-Kitchen

-Lectures

-On-campus learning,

-Studio,

-Library,

-Study spaces

-Clothes,

-Food,

-Market,

-Supermarket,

-Sports

The proposed development for Cambridge Halls student accommodation is focusing on an adaptive approach that is resilient towards change in patterns of learning. This is 
done by putting efficiency at the forefront of design.

Enclosed scheme

Small window openings

No social spaces

Unused green space

Less than 800 rooms (734)

Most north facing rooms 
receive no light

Rooms are too close to one 
another, residents can see 
in to each others rooms.

Rooms are on the 
ground-floor, this is 
unsafe and not private.

Central space is used 
as car-park/services/
bins, typically hidden 
elements in other student 
accommodations

Issues with Cambridge halls scheme: Solutions:

ALL-IN-ONE ADAPTABLE APPROACH

When analysing what would benefits the students the most 
within the proposed accommodation, patterns of learning 
were analysed. From this data we identified how there has 
over time been an evolutionary change in the way that we 
work. From historically having each element of amenities, work 
and residence, we can see that over time these elements are 
becoming more entwined. For this reason, our resilient approach 
focuses on bringing these spatial elements and qualities in to 1 
distinct accommodation strategy, this also saves time, money 
and energy that is otherwise spent navigating to and from 
these categories. A wicked problem at this stage is creating a 
community within a space, in this case a community of students 
who are able to access most spaces that they may need during 
their studies, without secluding them from the wider community 
of the university and society.

Data Source: https://hirehive.com/why-remote-work-is-becoming-more-popular/
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SPACE AND ROOM TYPE 
CONFIGURATION

As part of site analysis, site dimensions are worked out as well as 
quantity of room types. The identification of the room amounts 
per floor and their dimensions. As the minimum requirement 
as based on the criteria to have 800 rooms in the proposal 
replacing Cambridge North (Phase 1), it is important to create 
the space limits of each of the student room types and their 
general shape as this will pave the path for a more relevant and 
building regulation accepted design. A Wicked problem we 
encountered at this stage was allowing for all the bedspaces 
and variety to suit for many different students without creating 
tower blocks of accommodation that may be mundane to live in.

Phase 1 room statistics:
Total number of rooms - 800
Total number of bed spaces at maximum capacity - 1000

Single Bedroom

Single En-suite Bedroom with Balcony

Twin Bedroom

Double Bedroom Flat

Large Single Bedroom

Large En-suite Bedroom (DDA)

Twin En-suite Bedroom

2 Bedroom Flat

Single En-suite Bedroom

Large En-suite Bedroom with Balcony (DDA)

Studio Room (DDA)

2 Bedroom Flat Large

ACCOMMODATION02
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ROOM TYPES

A Student-centric approach to addressing a Wicked problem. 
Through a variety of rooms, a wider range of students can be 
accommodated and catered to encourage students to continue 
to occupy the building in all their years of study. The rooms are 
compact living arrangement with all the students necessities 
with a particular focus on smart storage solutions for micro-living. 
There are 12 different room types to allow students maximum 
choice in what room they would like to have. Designed to be 
more social rooms for people who want to attend university 
with friends/family. This is also a cheaper alternative to having a 
single room. Dimensions are specified on page 10



10

FLAT TYPES

A Social approach. Flats are created with a mixture of room types 
to allow variation in the types of students accommodating these 
spaces and prevent social barriers as much as possible.
Each of these flats follow compartmentalisation regulations 
from Building regulations Approved documents part B for 
Fire safety. Each kitchen is at the opposite side to the exit 
allowing for a safe exit if needed. Each Kitchen has a fire door 
which will conceal any possible fire within the Kitchen. The 
Flats are also independent from each other allowing further 
compartmentalisation in-case of a fire spreading.

These are the cheapest rooms in the Accommodation with 
shared bathroom, kitchen and ancillary spaces. 

Rooms have private en-suite bathroom, shared kitchen and 
ancillary spaces. 

Rooms have private en-suite bathroom, shared kitchen and 
ancillary spaces. Contained DDA with balcony.

Shared rooms with shared bathroom, kitchen and ancillary 
spaces. 

Shared rooms with private en-suite bathrooms, shared kitchen 
and ancillary spaces. 

The most expensive rooms are the self-contained independent 
flats with private bathroom, kitchen and ancillary spaces.  
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RESOLVING THE MASS

The previous iteration was elaborated further with a focus on 
the grid system. The focused drivers are the same, the way they 
are applied is different. This iterative process allows for more 
connection between the building and its context. A wicked 
problem encountered at this stage was creating a dynamic 
space that allows for social activity as well as an open, organised 
and purposeful massing.

Step Like Structure
Complex geometry: a step like design 

to maximise daylight.

Central Opening
The centre of the structure was opened 
to allow for additional sunlight but also 

enhance ventilation

Extruded Blocks
Block extruded from the central opening 

to enhance circulation

Atrium
The central opening is glazed to create 

an atrium. 

Pixilation
Some of the blocks were removed, 
extruded or intruded to create a sense 

of natural randomness

Atrium Expansion
The atrium expanded even further 
to allow for more sunlight within the 

building

Fragmentation
The final sequence of the iteration shows fragmentation and pixilation highlighting the atrium and emphasising on the natural light 

access
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STUDENT DATA ANALYSIS

A The diagram to the right illustrates the Wicked problems 
of complex network of student activity showing key student 
focuses. Spaces and amenities shown make students consider 
when investing in certain accommodations. These spaces are 
often interlinked and interchangeable as can be seen by the 
connective lines. The inner bar graph indicates the importance 
of these for students based on number of times these were 
indicated from the data source.
In order to adapt the building to its surrounding, the general 
context and the circulation within it played a large role in giving 
the initial ideas of how the building should be formed. These 
forms are influenced to enhance circulation, spatial connections 
and access of natural light. 

  Key design considerations taken from this

Original data source : (Great Expectations – what students want from their accommodation - 
cswinsurance.co.uk, 2020)

83% Strong internet 
connection

73% Clearer communication 
with landlords

66% Good 
management

64% Amenities 
e.g supermarket

59% Large 
communal areas

43% Short commute to 
studies.

33% Good transport 
links

DATA ANALYSIS AND PROGRAMME03
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ARRANGEMENT AND CIRCULATION 
PRECEDENT STUDY 1

KINGS CROSS HIGH RISE, LONDON 
Architecture and interiors: Glenn Howells Architects
Completed: July 2013
BREEAM: Excellent
Total cost: £38M
Key takeaways: Bedrooms are arranged on a modular grid 
with flexibility to suit a variety of configurations and budgets. 
Breaking the block of accommodation. The highlighted floors 
are floor is communal with lounge areas and study spaces. The 
ground floor and first-floor include a cafe and shop, cycle store, 
exhibition area, meeting suite, cash point and communal lounge 
area, where students can relax, study and socialise. 

PRECEDENT STUDY 2

IT UNIVERSITY, COPENHAGEN
Architect: Henning Larsen
Location: Denmark
Year of completion: 2004
Key takeaways: Floors have study rooms that cantilever in to 
the atrium space. Each element within the atrium is designed 
to maximise natural light. These overhanging walls are used 
to display digital art etc. That can be seen on all floors. This 
allows users to have a visual connection.  Diagrams showing 
environmental and spacial analysis. These protruding spaces 
allow for a more dynamic layout.

Kings cross - Original data source http://www.designcurial.com/news/living-the-high-
life-4315410    Original images - https://www.glennhowells.co.uk/project/kings-cross-cafe/ 
Original Plans and sections - https://www.glennhowells.co.uk/project/urbanest-kings-
cross/
it university - Source for all original images used on page - https://archello.com/story/3418/
attachments/photos-videos

KINGS CROSS HIGH RISE, LONDON. 
Precedent breakdown:

Precedent application:

Iteration 1 - complete separation of Accommodation 
to social space
Strengths - easy to navigate, each floor is the same.
Limitation - creates a divide, students living on 
higher floors may be less likely to visit lower floors 

Iteration 2 - Mixing of Accommodation to social 
space
Strengths - Variety of floor plans, easy for students 
to socialise on all floors 
Limitation - more difficult to navigate around.

Iteration 3 -  integrating of Accommodation to 
social space
Strengths - Easier for students to access these 
spaces and prevents over-crowding.
Limitation - Increases cost of adding amenities

Diagram showing division of spaces within the scheme analysing how circulation strategies would 
work within the atrium and what these spaces can be used for.

Plan development

The Atrium space

The cores and E-exist

The hallway boundary
The Accommodation Boundary

IT UNIVERSITY, COPENHAGEN
Precedent breakdown:
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ADDITIONAL SPACES AND
ARRANGEMENT 

Arrangement Wicked problems and how we addressed them: 
The arrangement of spaces is done by analysing data from student 
surveys and identifying characteristics and spaces that students 
want in their accommodation. These are then broken down in 
to 10 key influences/themes that students hope is addressed 
within their accommodation. These are then expanded in to 
physical spaces. These spaces are then arranged in a gradient of 
privacy(far right). This provides a logical arrangement for these 
spaces

Original data source : (Great Expectations – what students want from their accommodation - 
cswinsurance.co.uk, 2020)

KEY:

Spaces and characteristics Categorising spaces and 
characteristics

Categorising physical spaces
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Cafe IT Suite Prayer room (Muslim, 
designed without idols, in 

accordance religion.

Gym Breakout room Prayer room

Shops Career hub Living area

Independent study room

Eating spaces

MODULE A MODULE B MODULE C MODULE D

CATALOGUE OF ADDITIONAL SPACES

Through analysing what students are interested in having in 
an accommodation and what are the driving forces that they 
consider when investing in a place to stay, a catalogue of different 
internal programmes was created to add in to the design as 
pop-out spaces. These follow the DFMA approach and are all 
standardised modules.

Interior view of stacked module

PROGRAMME04
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INTERCHANGEABLE SPACES

A wicked problem: A resilient approach. In order to have a long-
standing building, it is important to consider how spaces can be 
made adaptable so that in the future if a need arises the internal 
programme can be re-arranged in order to suit needs of the 
time rather than needing to build new elements. 

The proposed financial strategy looks at where university funds 
are invested previously and proposes re-distribution of these 
funds in to developing more schemes similar to our proposition. 
In this proposition the scheme allows for extra finances in to the 
university from other university students and local residents 
all using the scheme. Numbers on diagram represent percentage of 
funds.

http://www.bristol.ac.uk/media-library/sites/currentstudents/documents/Financial%20

Information%20for%20Students%20FINAL%2027%20March%202018.pdf

     Eating space       Casual common room space        Studio style space

  Performance space             Lecture space      Free use space/   
                       workshop

Common room sitting space Study space

Mindfulness/meditation spaceReception space

Current financial strategy

Proposed financial strategy
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Volumetric mass
Creating volumetric mass of 
representing these spaces

Component study
Identifying difference paces

DFMA Module study
Understanding how these 

spaces translate in to individual 
DFMA modules

DFMA
Dividing these modules to 

understand how to integrate 
and arrange the individual 

standardised modules

The Site Grid
The site is divided into a 6 by 6 grid to identify the amount of 

modules that could be fitted into each square block

Courtyard

SPATIAL ORGANISATION

The Spatial organisation is based on grid pixilation. The pixilation 
was designed to create a network of small scale  modular units. 
This creates connections between spaces where each area is 
different in function and atmosphere. 

Accommodation

The site is divided in to

Career Hub & Party Rooms

Atrium

Supermarket

Shops & Restaurants

Study Rooms
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DETAIL DESIGN05

Perspective view from the 10th floor study room cantilevered pod, looking in to the South atrium space. This atrium hosts a 
variety of programme including career hub, cafe, restaurants, market space. This is fully public.

Perspective view from the 10th floor study room cantilevered pod, looking in to the North atrium space. This atrium has a covered 
internal garden area with indoor plants. This space is semi-private.
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CATALOGUE OF DFMA COMPONENTS

As part of the process of finding the most integrative room 
modules for the proposal, different sets of modules have been 
analysed and created. Such aspects revolve around the shapes 
of the rooms, and the spaces within it as well as how it will interlink 
with other spaces, both private and non-private.

ROOM MODULES

DOORS AND W
INDOWS

ADDITIONAL FIXTURES
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Small room

Room with 
Balcony

Room with 
Large windows

Large Sized
Room

Room with large 
Windows and balcony

Room with a 
Hanger

DFMA MODULE DETAIL

Each of the DFMA modules have their own structural integrity. 
These modules are able to stack creating strength. The main 
structural element is steel frame, this is due to the strength of 
steel vs. compromised liveable area. Steel allows for maximum 
floor area for users with minimum space taken by structural 
elements. The cores also support these from either side of the 
flats. For this approach, structural engineer Greg Hardie from 

Arup was consulted.

Plywood OSB Flooring layer

Plasterboard Wall Panel

Fireproof Membrane

Insulation layer

Steel Skeleton Framing

Pads to prevent the module 
friction when stacking

Steel Beams 

10mm Outdoor Grade External 
Board

Steel Frame and MEP Connections X-ray showing the integration of components 
of the module 

Stacking Columns in relation to module 
frame
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Linear stacking system  - Applied in the middle tower for easier maintenance. Complex stacking system - Applied in the side towers to create a variable facade

DFMA STACKING SYSTEM DETAILS

A Strategy for DFMA stacking system. With each of these 
modules having their own structural integrity, this allows for 
flexibility of arrangement of modules, to maximise daylight 
and create a more dynamic facade. The system for a Complex 
stacking system involves the stacking details illustrated on this 
page. Due to the structural integrity these are separate from the 
main steel frame. For this approach, structural engineer Greg 

Hardie from Arup was consulted.

In order for the modules to stack in top of each 
other, a connection between the two stacking 
modules must be made. This comes in the form 
of 4 columns that are screwed into a pre-made 

hole.

The columns are screwed at the corner of each module when is stacked up 
in a linear manner. This gives it stability and upkeeps its structural integrity.

The modules can only be cantilevered by 1/3 of the entire module. In the complex 
stacking system, the modules follow on that by placing 2 columns and another 2 2/3 of 

the way. 
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STEEL FRAME STRUCTURE AND 
DETAIL

The structural system adopted for this project is steel frame. 
The Modules are stacking systems each with their own integrity.  
1:20 Detail Axonometric demonstrating the wall build up within 
the scheme and where each of the integrated components from 
all strategies are integrated within the design. For this approach, 

structural engineer Greg Hardie from Arup was consulted.

Frame Skeleton

Frame with flooring

Solar Photovoltaic System

MEP Connections for the Photovoltaic 
System building operations

Corrugated Sheets to protect the 
connections and piping’s

Line Break - From 2nd Floor to Roof

Reinforced Concrete Pile foundation 

Damp Proof Membrane

300mm Double Insulation 

Min 150mm Vacuum 

Interior Flooring

30mm Ground Floor Double Glazing

Steel PPVC module steel beam

10mm Outdoor Grade External Board

Fireproof Membrane

Steel PPVC steel Skeleton

Vapour Control Layer
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Single panel connection detail Wall  to floor component 
connection detail

Module showing details with 
see-through screen finishings

Module without  transparent 
finishings

Sealed Walling for 
accommodation

Glazing for the atrium

See through screen for 
study spaces

Clear opening for public 
spaces

Module structure and details

Module Variations

NON-STRUCTURAL FRAMES WITHIN 
THE ATRIUM

Within the main building atrium the spaces are designed with 
this modularity to allow spaces to be changed and adapted over 
time. These are also DFMA  structures. DFMA Allows for these 
elements to also be constructed off-site and assembled on-
site which also reduces time taken to get the interior elements 
complete compared to a traditional interior approach. Having 
these smaller internal systems allows for the programme to be a 
creative driver in how and what arrangement these connective 
spaces are assembled in. Above is the example of an area on 
multiple levels that allows students to explore the space and 

structure.

Cluster
The site is divided into a 6 by 6 grid to help identify the amount of modules that could be fitted 

into each square block
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ENVIRONMENTAL PRECEDENT

PRECEDENT STUDY 1

The edge, Amsterdam
Architect: PLP Architecture
Year of completion: 2016
Certificates: BREEAM Outstanding ‘Most sustainable building in 
the world’ 98.3% Outstanding
Key takeaways: Rain water reuse – Rain water collected on the 
roof is used to flush toilets, and irrigate the green terraces.
Atrium as key sustainability strategy
Original data source https://www.breeam.com/case-studies/offices/the-edge-Amsterdam/

PRECEDENT STUDY 2

BROOKS BUILDING, MMU CAMPUS, MANCHESTER
Architect: Sheppard Robson
Year of completion: 2014
Awards: Public Building Energy Project of the Year 2018

Smart cities initiatives:
Passive energy technology includes:
• Natural ventilation in the main academic Brooks Building
• Positive wall to floor ratio to minimise heat loss
Active energy technology includes:
• A networked Energy Centre with 300 kWh Combined Heat 
and Power (CHP) plant from which all systems
(Power, hot water, heating) stem from
• Evaporative cooling and ambient air/water cooling using 
boreholes
Key takeaways - Atrium as key sustainability strategy
Information and images from: https://www.ukgbc.org/sites/default/files/MMU%20Case%20Study.pdf

Environmental section showing environmental strategy. 

Energy reuse – The 
atrium acts as a buffer 
between the workspace 
and the external 
environment. 

Excess ventilation air 
from offices is used 
again to air condition 
the atrium space. This is 
ventilated out through 
the top of the atrium 
where it passes through 
a heat exchanger to 
make use of any warmth.

Large atrium allowing 
natural daylight to 
penetrate the floor plates 
and an exposed soffit 
maximising the thermal 
mass. 

Cooling  - Absorption 
chillers and chilled beams 
are powered by surplus heat 
from the boiler, providing 
cost-effective cooling. 

Thermal energy storage 
– Two 129m deep wells 
reach down to an aquifer, 
allowing geo-thermal 
energy differentials to be 
stored deep underground.

Smart lighting – Ethernet-
powered LED lighting 
system is integrated 
with 30,000 sensors to 
continuously measure 
occupancy, movement, 
lighting levels, humidity and 
temperature, allowing it to 
automatically adjust energy 
use.

GT Energy pipelines development of geothermal 
energy systems. This will run underground from just 
north of Mancunian way along Oxford road, passing 
the Cambridge hall site. The expected heat load 
is approximately 520 GWh per annum. These heat 
clusters are aimed to provide low carbon (sustainable) 
heating to new and existing buildings in the area.

3 Large atrium 
Allows areas to 
be well ventilated 
and programme 
on all areas of 
the building to be 
ventilated in this 
way

Glazing  - On 
the atrium 
roof, external 
walls and walls 
s u r r o u n d i n g 
the atrium, this 
allows plenty 
of light in to the 
space reducing 
the need 
for artificial 
lighting.

P h o t o v o l t a i c 
panels– 157KW 
of energy. This 
allows for more 
renewable energy 
use.

Environmental section showing environmental strategy for brooks building

DESIGN STRATEGIES06
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ENVIRONMENTAL SECTION

Environmental section showing sustainability strategies. Within 
the main building atrium the spaces are designed with this 
modularity to allow spaces to be changed and adapted over tie. 
having these smaller internal systems allows for the programme 
to be a creative driver in how and what arrangement these 
connective spaces are assembled in. Above is the example of an 
area on multiple levels that allows students to explore the space 
and structure. The various active and passive strategies are 
listed around the diagram to the right. These are in accordance 
with building regulation Approved document Part L1a - 

conservation of fuel and power in a new dwelling

Orientation – based on the path of 
the sun. The atrium allows in northern 
daylight while the central tower 
provides shading for residents and 
protects from glare.

Energy reuse – The atrium acts as a 
buffer between the workspace and 
the external environment. Excess 
ventilation air from offices is used 
again to air condition the atrium space. 

Glazing faces south to maximise heat 
recovery through a system located in 
the atrium.

Thermal energy storage – Energy is stored in GT pipelined 
development, this is accessed within this building through a 
129m deep wells reach down to an aquifer, allowing thermal 
energy differentials to be stored deep underground.

Majority of the buildings environmental strategies are 
controlled through risers that direct water and ventilate air 
from services that are either off-site or stored below ground

 
Plant room

Load bearing walls to 
provide thermal mass and 
shading, and solid operable 
panels for ventilation.

The Atrium façade is totally 
transparent, allowing views 
of the university campus.

Solar panel roof 65.000 
sq ft located on the 
façades and roof.

Rain water reuse – Rain 
water collected on the roof 
is used to flush toilets, and 
irrigate the green terraces.

The building has a rainwater 
harvesting and recycling system. 
This water is collected naturally 
following the gradient of the slopes 
allowing water to collect in to the 
harvesting system.

Combined Heat and Power 
(CHP) is a carbon reducing 
measure. 

Smart lighting – Ethernet-powered LED lighting 
system with sensors to continuously measure 
occupancy, movement, lighting levels, humidity and 
temperature. These allow it to automatically adjusted 
energy use dependent on usage of a space

Light over Ethernet – The LED-lighting. The Light over 
Ethernet (LoE) LED system is powered by Ethernet 
and 100% IP based. This makes the system computer 
controllable, so that changes can be implemented 
quickly and easily without opening suspended 
ceilings. 

The Philips LoE LED - in all communal spaces to 
reduce the energy requirement by around 50% 
compared to conventional TL-5 Lighting. 

Courtyard spaces are inefficient in the climate of 
Manchester as students are unlikely to spend huge 
amounts of time in them and so this has been covered 
providing an indoor covered garden area that allows 
people to feel close to nature.

The air is then ventilated back out through the 
top of the atrium where it passes through a 
heat exchanger to make use of any warmth. 
There is one of these in each atrium.

De-humidifying equipment to prevent atrium 
becoming similar to the internal environment of a 
greenhouse, fresh air is pulled in from risers and 
connecting pipelines that link to outside

Hot and cold water, ventilation and electricity are all 
connected to each room and floor through risers that 
are in the core with the main connections passing 
through the Plant room, more on MEP strategy see page 
26

Electricity and gas are connected through pipelines to near by 
power grids, this acts as a back up to the geo-thermal energy 
sources.
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KEY:

Double Socket Under 1m

Single LED Light Bulb Ventilation Vent

Double Socket Above 1m Switch to Light Connections

Double LED Light Bulb Radiator Heat Radius

Electricity Connections Water Pipe (Hot & Cold)

Light Switch

Foul Water Pipe

MEP STRATEGY

A Strategy for DFMA stacking system. The MEP strategy for this 
building is designed to work by plugging in to all rooms on all 
floors in the same way, there are set out pipelines that the rooms 
are all connected to that provide the MEP. These are run by 
hydro-electric power and other energy stores explained within 
the sustainability strategy. As the modules are designed as 
stacking systems, these pipelines are overlaid. For this strategy 

M&E consultant Alice Frostick from Arup was consulted
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Natural light entering atrium and rooms

The 6 cores in the building are the most under-lit as they are encased with little to no access of natural light.

Fourth Floor

ATRIUM

ATRIUM

Ground Floor

ATRIUM

ATRIUM

Eighth Floor

ATRIUM

ATRIUM

SEFAIRA ANALYSIS

Analysing the Impact of the atrium on the proposal. One of the 
prominent features of the atrium is to allow as much light in into 
the building reducing the need to use artificial lighting in the 
building. One of the methods used to determine the appropriate 
size of the atrium and how many atria needed is the usage of 
the environmental analysis tool Sefaira. This helps simulate the 

effects of the light within the atrium and the rooms.

Key analysis - The atrium works as an environmental strategy 
providing sufficient light in to the building on al floors and 
ensuring majority of the floors are well-lit. The areas that are 
under-lit are mostly within the cores, these will be mechanically 
lit. The areas that are over-lit within the atrium have various 

internal programme to provide sufficient shading

Interior light analysis
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CIRCULATION STRATEGY

The circulation within the scheme was heavily influenced by 
a resilient approach to design. By increasing ways to access 
different areas of the scheme we have created an interconnected 
space where students can get from anywhere in the building 
to another area through short-cuts like slides, staircases and 
walkways. these are separate from the corridors and add a new 

layer of circulation within the space. 

The modules that protrude in 
to the atrium are all coloured in 
various different pastel shades 
and have pathways that lead to 
them from the atrium, this is to 
guide people to these spaces in 

a subtle and interactive way.

Walkways connect different 
communal pop out spaces. 
these are on varying floors 
to create a more dynamic 
interior space that students 

can use.

Along with the cores, additional 
staircases are added in both 
atria to connect students to 
the atrium rather than having 
them walk through the cores 
and disconnect. This creates a 

physical connection.

Communal spaces protrude out 
in to the atrium allowing people 
to have a visual connection 
while using these spaces. These 
can also be seen from any floor. 
These are all connected from 
corridors that connect students 
to the atrium and all other floors

The north atrium is designed 
to be much more private where 
residents have a view in to a 
covered courtyard interior. This 

has indoor plants.

The south atrium and ground floor 
is public and can be used by both 
students from any institution and 
also local residents. The atrium is 
filled with different programmes. 
The space is open allowing easy 

circulation.

Large Slides are added as part 
of the circulation strategy, this 
allows quick and easy access 
from all communal areas on 1st, 
2nd, 3rd and 4th floors in to the 
atrium. This allows students to 
travel to the centre of activity 
in a more enjoyable and quick 

way.

Private accommodation rooms
Public space

Rooms used by staff/ maintenance
Spaces used by residents only

KEY:
Semi-public corridor spaces and study modules
Circulation pathways
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BUILDING REGULATIONS

For this project building regulations have been implemented 
throughout, with a particular focus on 
 - Part B (compartmentalisation, egress, cores, fire spread, etc.),  
 - Part M (access requirements), 
 - Part K (design to prevent falling and Collision)
 - DDA Act (disability discrimination).
This Ground floor plan demonstrates where these regulations 
have been applied.
For information of how flats follow fire safety regulations using 
compartmentalisation, please see Page 10

For more detailed diagrams of each regulation and application, 
use buttons below each icon to the right.
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Demolition of Cambridge Halls Erect the columns and construct the 
steel frame

Stack Room Modules

Lay ground floor and cores

Construct internal structure Construct Double-Atrium

1 2 3

4 5 6

Gantt chart showing the complete time-line of the project adhering to the RIBA Plan of Work

RIBA STAGES AND CONSTRUCTION 
SEQUENCE

As part of the project, a RIBA Plan of Work must be submitted in 
which will include all the key aspects of the project’s planning. This 
is very important as will give a clear guideline as to how everything 
should be planned and how the project should run throughout 
the different phases of the design and the construction and until 
the final handover. The RIBA Plan of Work stages are applicable 
to both conventional and DFMA construction methods. This has 

been split in to on-site and off-site construction phases. 

On-site construction stages

Dimensions are carefully considered, 
planned and components are created. 
These are manufactured in batches 
depending on numbers needed.

Modules are assembled depending 
on specific requirements of each 
module. Each layer of wall and floor 
build up are added.

MEP Pipelines, fixtures, furniture 
including doors and windows are 
added to complete the module. 
Maximum dimensions: 5.3m width, 
14.5m length, 3.8m height. Maximum 
weight 8 x 16 tonnes.

Once complete each module is placed 
on to a truck to be transported to site 
for on-site assembly of the project, 
see image 2 of on-site construction.

1 2

3 4

Off-site construction stages
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FINAL PLANS

Final plans showing all arrangement of spaces on each floor of 
the scheme. Plans showing the scheme as a whole and how this 
sits within the local context. These also illustrates the connection 

between each space.

FINAL GA DRAWINGS07

0            5m

North



32

FINAL ELEVATIONS

Elevations showing how the scheme sits within the local context, 
particularly in relation to the local context and building height. 
This was one of the key drivers identified within our site analysis 

for this arrangement of floor plans and number of floors.

SOUTH ELEVATION

NORTH ELEVATION

WEST ELEVATION

EAST ELEVATION

0          5m
0          5m

0          5m0          5m
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FINAL PERSPECTIVE SECTION
A long section through the scheme showing the programme 

and interior quality of the scheme and how this responds to the 
context.

0        5m
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AXONOMETRIC SECTION

Axonometrc section showing the scheme as a whole and how 
this sits within the local context.

0                  5m
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SudanISTAN
As a team we worked well together. Both of us felt we had 
competent and professional partners. A key theoretical 
approach for us during this project was Wicked Problems 
and understanding how interlinked  various complex networks 
are when it comes to designing. We believe we successfully 
addressed this within our design by creating a dynamic space 
which can host a variety of programmes. Not only was this 
aimed at creating a resilient urban future design but also a more 
informed design of user experience and how a students day-to-

day life can be incorporated as design elements. 

SANA AKHTAR
While studying within the CPU[Ai] atelier, I have become exposed 
to a new way of understanding architecture through designing 
in response to data analysis and understanding the challenges 
and opportunities that come with this.  This project allowed me 
to understand these new methods and theories and apply them 
to an evolving typology of student accommodation. This was 
my first experience of understanding DFMA systems. I find it 
interesting how these systems allow for such a different approach 
to traditional design and build processes. Particularly the time-
efficiency in building a medium/high-rise accommodation as 
we created.  I also enjoyed studying different environmental 
strategies and how having 2 atria contributes to the environmental 
strategy of the scheme. For me, As a designer, I believe that 
sustainability should be at the forefront of design and I believe 

we have accomplished a sustainable project.

ABDULLAH JAWDATT
Although I joined on a whim, the choice of entering CPU[Ai] 
completely changed my perspective of architecture and was 
one of the most interesting atelier choice that I made since I 
entered architecture. It opened new paths to me that allowed me 
to approach Architecture differently. One of the most interesting 
and perhaps unique part of CPU[Ai] is how it uses very different 
and seemingly irrelevant theories as a tool to approach the 
project. For example, the idea of using theories such as “Wicked 
Problems” or “Computational design thinking” to understand 
the many issues that can affect design and the environment, 
then using it as a guide to resolve the issues we had in the 
Student accommodation project was very unique and enjoyable. 
I am looking forward for what PS2 has to offer and will apply all 
that I had learned and avoid the mistakes I had already made.

CONCLUSIONS08

0  100m

North

Location plan 1:1250, New proposed Cambridge Halls design is in the centre of the image
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