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Introduction: 
Analysis & Response

Our institute responds to the surrounding area, reflected in our 
subject choice of Music and Neuroscience. This provides a new 
and collaborative approach to learning. Introducing public spaces 
allows the positive impact of the design to resonate throughout the 
community around the site.
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The Brief

The br ief  ca l ls  for  a  new Higher  Educat ion ‘ inst i tute’  combined with  an industry 
‘ innovat ion hub’  in  Swindon which wi l l  act  as  the publ ic  face of  a  reg ional 
un ivers i ty  and industry  col laborat ion,  and support  the pul l - through of  Further 
Educat ion students  into STEAM.

A look at Swindon...

Health

Swindon’s  ra i lway her i tage connects  d i rect ly  with  the 
founding of  the NHS and Br i ta in’s  healthcare system.

The GWR Medica l  Fund 
Society  was formed by 
employees to help  look 
after  workers  and thei r 
fami l ies .

The Medica l  Fund Hospita l 
was opened with acc ident 
and emergency serv ices  for 
staff .

Park  House was bui l t  as  a 
home and surgery  for  the 
GWR’s  ch ief  medica l  off icer 
and later  used as  a  medica l 
centre.

The fund opened a  denta l 
pract ice  at  the Mechanic ’s 
Inst i tute.

The Medica l  Funds Baths 
and Dispensary  was bui l t 
to  br ing serv ices  together 
under  one roof .

The NHS was fu l ly 
establ ished,  inspi red by 
Swindon’s  GWR Medica l 
Fund Society  and hol ist ic 
approach.

The GWR Medica l  Fund 
Hospita l  was c losed and 
replaced by The Pr incess 
Margaret  Hospita l ,  funded 
by the NHS.

After  the c losure of  the 
Pr incess  Margaret  Hospita l , 
Swindon’s  Great  Western 
Hospita l  was opened.

1847

1871

1876

1887

1891

1948

1960

2002

Mental  Health

Swindon has  a  h igh amount of  mental  health 
condit ions,  with  around 15% of  people  l iv ing with 
mental  health  d isorders ,  especia l ly  anxiety  and 
depress ion.  Swindon’s  rates  of  se l f -harm a lso r ises 
wel l  above the nat ional  average and for  people 
age 15-24,  Swindon has  the s ixth h ighest  hospita l 
admiss ions for  se l f  harm.

Local ly  Avai lable  Degree Subjects

Oxford Brookes Campus:  Nurs ing

New Col lege Swindon:

Brief

Response

Approach

In  response,  we have des igned an inst i tute that  inv ites  the publ ic  in ,  to  engage, 
inspi re  and create a  hub for  the wider  community .  Our  proposal  seeks  to 
prov ide an inc lus ive learn ing envi ronment in  order  to  encourage innovation, 
col laborat ion  and community .

The teaching spaces for  our  chosen two subjects ,  Music  and Neurosc ience, 
have been integrated together ,  chal lenging tradit ional  educat ional  models ,  and 
prov id ing a  hol ist ic  approach to learn ing.  We made the dec is ion of  choosing our 
two subjects  by  looking to the town of  Swindon,  i ts  current ly  ava i lable  degrees, 
i ts  legacy ,  and the community .

educat ion and 
health  care

arts  ( f i lm,photography , 
i l lustrat ion & performing)

engineer ing

animal  management

cr ime

business

beauty

construct ion

travel  and tour ism
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Why in  Swindon?

When v is i t ing the s i te,  we 
not iced a  sense of  empt iness  and 
lack  of  community .  Swindon has 
poor  mental  health  stat ist ics , 
and the Swindon Needs Analys is 
reports  Swindon has  a  poor 
act ive  and engaged community 
score,  ind icat ing low levels  of 
part ic ipat ion in  community  l i fe .

Music  can upl i f t  a  community ,  and 
br ing people  together .  Shared 
musica l  exper iences ign ites 
creat iv i ty  and l inks  to  improved 
mood and help ing depress ive 
d isorders .

Our  music  fac i l i t ies  wi l l  have publ ic 
f rontages,  in  which the community 
are  inv ited in  by  the students 
and performances are  held.  The 
landscaping wi l l  inc lude outdoor 
performance areas,  which passers 
by  can pause and enjoy .

Why in  Swindon?

Offer ing Neurosc ience as  a 
degree in  Swindon,  a  town which 
has  a  legacy in  healthcare and is 
home to the Medica l  Research 
Counci l  (MRC),  fee ls  log ica l .

Why Neuroscience?

Neurosc ience is  rap id ly  growing 
due to modern sc ient i f ic 
techniques,  cooperat ion among 
d i f ferent  sc ient i f ic  d isc ip l ines, 
and new innovat ive learn ing 
arrangements.  We want  our 
inst i tute to cont inue th is  rapid 
progress  in  the f ie ld  and fac i l i tate 
p ioneer ing research.

How does i t  help?

Neurosc ience research has  led to 
new treatments  and prevent ions 
for  problems that  affect  the 
bra in,  nervous system and 
body .  Depress ion,  insomnia  and 
Alzheimer’s  d isease are  a l l  mental 
and organic  bra in  d isorders  that 
have become increas ingly  common 
to Swindon.

Degree Choice

Why Music? How does i t  help?

Music

Neuroscience

The Intersection

Music

Neuroscience

instrument l ibrary

group rehearsa l  spaces

music  theory

rehearsa l  studios

pract ice  rooms

auditor ium

cl in ica l  laborator ies
computer  laborator ies

lab wr ite  up areas

MRI machine

chemical  storage

fr idge/freezer  & 
storage fac i l i t ies

music  therapy

sensory  process ing treatment of
neurologica l  condit ions

a id ing mental  health

engaging the community
effect  of  music
on the bra in

teaching rooms
integrated labs

Music  +  Neuroscience
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The Innovat ion Centre  a ims to cata lyse col laborat ion,  prov id ing a 
space for  large mult id isc ip l inary  teams to come together  and share 
expert ise,  data  and tools .

The bui ld ing wi l l  feature a  large,  shared research laboratory  for 
students  and sc ient ists  in  which research into treatment opt ions 
for  neurologica l  d iseases  wi l l  take p lace,  inc luding the opt ion of 
music  therapy .

Upsta i rs  there wi l l  be music  therapy rooms,  a l lowing c l in ica l  work 
and research to take p lace together  under  one roof  and creat ing 
an act ive  d ia logue between people  and neurologica l  d isorders , 
the i r  music  therapists  and doctors .

The centre  a ims to br idge the research and treatment of 
psychologica l  bra in  condit ions  and dest igmat ise  psychologica l 
d isorders ,  with  pat ients  and v is i tors  hav ing a  v iew into the 
laboratory  to  promote a  better  understanding of  the industry .

Partners

The Medica l  Research Counci l  (MRC),  based in 
Swindon,  fund sc ient i f ic  research to prevent 
i l lness,  develop therapies  and improve human 
health.

Who?

Their  sc ience is  sp l i t  into s ix  areas  of 
research,  inc luding the area Neurosc ience 
and Mental  Health.  They support  research 
into d isorders  of  the human nervous system 
and mental  health  in  order  to  develop new 
treatments  and intervent ions.

Much of  the MRC’s  funded research is 
carr ied out  in  univers i t ies  across  the UK.  The 
innovat ion centre  wi l l  be a  space for  them to 
open up a  new MRC Centre  for  Neurosc ience, 
Music  and Health  at  our  inst i tute.

Why?

How?

Ipsum are a  Mental  Health  and Wel lbe ing 
Char i ty  support ing Swindon who help  address 
mental ,  psychologica l  and emot ional  health 
issues to promote change.

Who?

They offer  a  range of  therapeut ic 
intervent ions inc luding Therapeut ic  Music  and 
Music  Therapy Programmes.  The four  types of 
music  therapy are  recept ive,  improvisat ion, 
recreat ive and composit ion.

The innovat ion centre  wi l l  prov ide a  space 
for  Ipsum to host  the i r  Music  Therapy 
Programmes,  to  be access ib le  to  both 
students  as  wel l  as  the publ ic .

Why?

How?

Innovation Centre for  Neuroscience & Music

Purpose

Function

Use

Aim

Innovation

Col laborat ion

Community



14 15

ResonanceGroup 18  

Site Analysis Key Buildings

GWR Park

R ai lway Vi l lage

Park  HouseSt  Mark ’s  Church

The Water  Tower

Mechanics  I nst i tute

Health  H ydro

The Plat form
The Long Shop

Pattern Church

Fleming Way

K immer f ie lds

Outlet  Vi l lage

Heel is  Nat ional  Trust  HQ

STEAM GWR Museum

Chain Test  House

R ai lway Stat ion

Stat ion Road Underpass

Carr iage Works

Br istol  Street  Underpass

Site

H istor ic  England HQ

Regenerat ion 

Green Spaces

Points  of  Interest

Character  Bui ld ings

S ite
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Existing Site Elevations

North Elevation
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1:200 Metres

East Elevation

South Elevation

West Elevation

with conservat ion zone out l ined

Exist ing Connect ions Exist ing B iodivers i ty Ex ist ing Noise Exist ing Her i tage Exist ing Ident i ty

Reta in  wal l  as  her i tage featureWiden opening for  more inv it ing 
entrance

Revita l ise  community  sp i r i t  of  ra i lway v i l lage

Respectfu l ly  introduce windows to
improve l ink  to  wider  community

Increase ex ist ing green 
space prov is ion

Enhance l ink  to  adjacent 
street

Cons ider  impl icat ion of 
ra i lway noise

Respectfu l ly  restore 
h istor ic  wal l

Restore sense of  ident i ty 
and community
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Design PrinciplesDesign Intent

Courtyard as  heart  of  s i te Shoebox form as  publ ic  focus

Organic  colonnade as  threshold Vert ica l  separat ion of  student  v i l lage

Zoning of  publ ic  vs  pr ivate Undulat ing roof  as  key  landmark

Programme

Fac i l i t ies

Back of  House

Library

Subject  1 
Specia l ist  Space

Auditor ium

Genera l 
Teaching 

Pract ica l 
Department

Pract ica l 
Department

Innovat ion 
Centre

Plant  Room

Corporate Hospita l i ty Subject  2 
Specia l ist 

Space

Subject  1 
Staff  Space

Front  of 
House

Subject  2 
Staff  Space500sqm

500sqm

100sqm

Off ice 

750sqm

Cafe

240sqm

200sqm

400sqm

Auditor ium
Faci l i t ies

100sqm

700sqm

700sqm

350sqm

350sqm
1200sqm

600sqm

400sqm

400sqm

130sqm

WCs

150sqm

Student  Bedrooms

Kitchens

Access ib le 
Rooms

Common 
Rooms

Din ing Hal l

240sqm

1800sqm

100sqm

420sqm

160sqm

100sqm

Public

Semi-private

Private

Acoustically controlled

Community

Innovation

Col laborat ion



Proposal

The Resonance Institute plans to collate the subjects of Music 
and Neuroscience, creating a collaborative approach to learning. 
The innovative design engages the surrounding community, and 
provides a range of learning and living spaces for the students.
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Proposed Site Plan Site Isometric

0 5020

1:500 Metres

Sol id 
mass

Centra l 
courtyard

Inter lock ing 
courtyards

Mass ing 
stepping up

Protruding 
roofs

F lu id 
colonnade
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Arrival
View from Entrance
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0 2010

1:200 metresPublic-Facing Elevations

West  Facade

South Facade
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Student  and Cores

Teaching

Auditor ium

Library

Innovat ion Centre

Back of  House

Front  of  House

Train-Facing Elevation

0 5025

1:500 Metres

Zoning

Materials :

Cor rugated hemp panels
Grow n,  processed and manu f ac tu r ed in  t he UK ,  t h is 
inn ov a t i ve r a in  scr een w i l l  c lad t he s tuden t  v i l lage. 
C h osen for  i t s  sus t a inab i l i t y,  i t  cons is t s  o f  a  hem p 
n on - woven f ibr e  b lended w i t h f ar m b io  w as te r es in. 
Hem p is  a  ver y  f as t  g row ing p lan t ,  w i t h  e x t r emel y 
h ig h c ar bon seques t r a t ion.  T he h ig h na tu r a l 
ce l lu lose con ten t  makes i t  a  per fec t  a l ter na t i ve to 
p las t ic .
I t  prov ides  a  w ar m and or g an ic  fee l  to  t he 
e lev a t ions w h i ls t  con t r as t ing in  te x tu r e and co lou r 
to  t he Br ims tone f ins  be low. 

Hemp insulation

Using ver y  l i t t le  CO2 in  t he manu f ac tu r ing process , 
i t  i s  a lmos t  en t i r e l y  na tu r a l  f ibr es.  P roduced in 
t he UK ,  i t  has  a  low t her mal  conduc t i v i t y  and h ig h 
t her mal  mass. 

Ply wood wall  panels

Pl y wood panel  in ter ior  c ladd ing i s  g r ea t  acous t ic a l l y, 
a l low ing ins t r umen t pr ac t ice  in  t he s tuden t  rooms. 
I t  i s  a lso du r ab le  and eas y  to ins t a l l  and un ins t a l l 
w hen t he space i s  r ead y to adapt  to f u tu r e uses.  I t  i s 
sus t a inab le  and prov ides  a  cos y,  w ar m a t mospher e 
in  t he space. 

North Facade

Developing f rom the in i t ia l  bu i ld ing 
programme,  the Resonance Inst i tute 
has  systemat ic  zoning which p laces  the 
publ ica l ly  used spaces near  the entrance. 
The semi -pr ivate spaces are  then integrated 
together  in  the lower  f loors ,  with  the more 
pr ivate space (student  accomodat ion) 
vert ica l ly  separated f rom the publ ic . 
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

16
17
18
19
20
21
22
23

24
25
26

27
28
29
30

Foyer
Recept ion +  Off ice
WCs
Cafe
Auditor ium
Green Room
Dress ing Room
Breakout  Space
Staff  Off ices
Student  Support
Conference Room
First  A id 
C i rcu lat ion Cores
Student  Access
Bin  Store / 
Laundrette
Teaching Recept ion
Laboratory
Lab Support
T issue Culture
Music  Studios
Classrooms
Integrated Lab 
MRI  Recept ion and 
Wait ing Room
Examinat ion Room 
Store
MRI with  Scan 
Room
Library  Recept ion
Pract ice  Room
Store
Open Plan 
Laboratory

1

2

3

4

5

6 7 8

11

11

9

10

10
12 17 18

18

1913

14 15 9 9 9 9

20

20

20
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920
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1
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3
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5
6
7 
8
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L ibrary
Pr ivate Study
Group Study
ICT Suite
Access ib le  WCs
Plant  Room
Store /  Porters
Workshop
Estates  Off ice
Reprographics 
Archive
Data Serv ices

2 3

4

5 5

6
7

12 11 10 9 8

Proposed Ground Floor Plan

Proposed Lower Ground Floor Plan

Proposed First Floor Plan

1
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4
5
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7
8
9
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11
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14
15
16
17
18

19
20

21
22

23
24

Auditor ium
Student  Associat ion
WCs
Smal l  Auditor ium
Green Room
Dress ing Room
Breakout  Spaces
Staff  Off ices
Student  Support  / 
Quiet  Rooms
Conference Room 
Store 
C lassrooms
Circulat ion Cores
Music  Studios
Laboratory
Laboratory  Support
T issue Culture
Integrated Lab - 
Music  and Lab
Examinat ion Room 
MRI with  Scan 
Room
Pract ice  Room
Music  Therapy 
Rooms
Wait ing Area
Kitchenette

4
3

2

1

5 6 7

10

11

8

9 15 16

16

1713

12 14 12 12 14

7

7

7

7

13 12
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12

12

12

3

3

7

13 12

7 19 11 20

22    22 22
22

12 12 10 10

24
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723

Proposed First Floor Plan
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Library Library
Function of  Spaces

Public frontage

Curve cutting through

Triple height space

Protruding roof

Community

0 2010

1:200 Metres

Lower Ground Floor Plan

Ground Floor Plan

First Floor Plan

Main entrance f rom courtyard

Entrance f rom
street  level

C lassroom Classroom Classroom

Conference 
Room

Conference Room

Kitchen-
ette

Breakout  Space

WCs

Recept ion

Classroom Classroom

Pract ice
Room

Breakout  Space

WCs

Off ice

Classroom Classroom

Pract ice
Room

WCs

Group Study Bays

Shelved Area
ICT Suite

Pr ivate Study
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plans to be updated & check 
scale is accurate (1:200)

The l ibrary  is  ad jacent  to  the publ ic  rea lm and street ,  inv i t ing the publ ic  in .  On the lower  ground f loor ,  we have structura l ly  restored the 
cast  i ron columns with  the book shelves  in  between,  and some have been sh i fted to support  our  mezzanine.  The l ibrary  is  a  t r ip le  he ight 
space with  two mezzanines  dramat ica l ly  curv ing through,  creat ing a  communal  atmosphere.  A  grand sta i rcase with  integrated seat ing 
prov ides  space to host  guest  speakers  and neurosc ience ta lks ,  whi lst  the ground f loor  features  a  music  l ibrary  area,  where instruments 
and sheet  music  can be loaned,  with  surrounding teaching rooms where music  taster  sess ions may be held.

Zoning Strategy

Library

Venti lat ion

Library
Teaching spaces
Corporate Hospita l i ty
Off ice/Recept ion
Toi lets

Studying on Ground 
Floor Mezzanine

Nestled into Group 
Study Bay



36 37

ResonanceGroup 18  

Innovation Centre

Public invited in

Curve cutting through

Skill  sharing

Protruding roof

Music + Neuroscience 
coalesce
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Our  Innovat ion Centre  a ims to 
coalesce our  two d isc ip l ines 
of  Music  and Neurosc ience, 
and prov ides  a  space for  our 
partners ,  Ipsum and the MRC,  as 
wel l  as  students,  to  occupy . 

At  ground f loor  level ,  there is 
a  large,  double  he ight  research 
laboratory  for  students  and 
sc ient ists ,  with  research funded 
by the MRC.  With surrounding 
breakout  meet ing spaces and 
open off ices,  th is  space a ims to 
encourage col laborat ion and the 
shar ing of  sk i l l s ,  with  research 
specia l is ing into treatment 
opt ions for  neurologica l  d iseases.

Upsta i rs  fac i l i tates  one of 
these treatment opt ions -  music 
therapy .  Music  therapists  f rom 
Ipsum wi l l  occupy th is  space and 
prov ide both indiv idual  and group 
music  therapy sess ions to both 
students  and the publ ic .

Ascending up the sp i ra l  sta i rcase 
and walk ing a long our  curved 
mezzanine wi l l  g ive  pat ients 
a  g l impse into the innovat ive 
research happening below ,  and 
prov ides  a  connect ion between 
the treatment and research of 
psychologica l  bra in  condit ions. Ground Floor Plan

First Floor Plan

0 2010

1:200 Metres

Main entrance f rom courtyard

Lab Support
+  T issue 
Culture

WC Store

Conference
Room

Breakout
Meet ing Space

Breakout
Meet ing Space

Open Plan 
Laboratory

Open Off iceRecept ion Write  Up Area

Kitchenette

Breakout
Lounge Area

Group Music 
Therapy Room

Group Music 
Therapy Room

Indiv idual
Music  Therapy

Room

Indiv idual
Music  Therapy

Room

WCs

Wait ing
Area Staff  Breakout

Space

Lab Support
+  T issue 
Culture

Innovation Centre
Purpose
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Innovation Centre
Mixed-mode Venti lat ion

Library and Innovation Centre
Structural  Strategy

Concrete s lab
lower  ground f loor

Exist ing cast  i ron 
columns (sh i fted 
to form curve)  and 
ex ist ing reta in ing wal l

Ex ist ing stone wal l

160x450mm glu lam 
beams and concrete 
s lab ground f loor

300 x  300mm glu lam 
columns

160x450mm glu lam 
beams

300x300mm glu lam 
columns with  branches 
connect ing to roof

Glu lam space f rame 
roof ,  with  beam 
system over  internal 
rooms

Cast  Iron Columns

Exist ing Wall

The ex ist ing cast  i ron columns have 
been respectfu l ly  and structura l ly 
restored,  and rearranged to support 
new curved mezzanines.  They wi l l 
need to res ist  a  greater  loading 
than the current  car  park,  and so 
they have been appra ised us ing the 
Histor ic  Structura l  Steel  Handbook 
and each one found to res ist  a  load 
of  272kN or  54N/m2 across  a  5 .04m2 
tr ibutary  area.

Pr ior  to  the s i te  being a  car  park, 
the or ig ina l  industr ica l  warehouse 
roof  beared onto the stone wal l .  Our 
bui ld ing wi l l  reuse the wal l  as  load 
bear ing and we have checked that 
there is  ample capacity  for  the z inc 
c lad roof  and c lerestory  g laz ing to 
bear  onto the wal l  by  compar ing the 
h istor ic  and proposed loadings.

Glulam Space Truss

The roof  is  a  g lu lam space truss 
system with z inc  roof  panel l ing. 
Th is  structure is  l ightweight  in 
order  to  sat isfy  the 18m span in  the 
Innovat ion Centre  and bear  onto the 
ex ist ing wal l .

Ex ist ing pad 
foundat ions (to LGF)

New CFA p i le 
foundat ions (to GF)
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Library Stabi l i ty

This  arrangment ensures  that  the ex ist ing wal l  i s  not  required to 
take rack ing.

We have avoided brac ing into the reta in ing wal l ,  to  min imise the 
induced load.

Wal ls  that  act  as  braced bays  and can take rack ing

Wal ls  that  can take rack ing

Wal ls  that  can’t  be used to res ist  rack ing (due to prominent 
openings,  broken load paths,  or  lack  of  structure on the lower 
ground level) .

pr imary  columns and beams
indicat ing sh i ft ing of  columns
indicat ion of  prev ious columns

To create the structure for  the 
curved mezzanines,  columns have 
been sh i fted upwards/downwards 
in  order  to  remain on the same 
vert ica l  gr id .

On ref lect ion,  we would have 
l iked to have had the t ime to 
explore ut i l i s ing a  radia l  gr id .

Mero node connector  to  connect  tubular  e lements  of 
space truss:

The L ibrary  and Innovat ion Centre  roof  has  an organic 
shape,  express ing the musica l  e lement of  our  Inst i tute. 
The roof  topography mirrors  the f loor  p lans  and is 
ampl i f ied around the main  double/tr ip le  he ight  areas 
which more people  occupy .  C lad in  z inc  panel l ing,  the 
contemporary  roof  form juxtaposes the h istor ic  stone 
wal l ,  and grows above i t ,  creat ing an intr igu ing v iew 
from the street .

Mero
node

8 no. 
screws

steel  c lamp
t ≈  12mm

steel  p late  for 
compress ion forces

bolt  connect ion 
for  tens i le  forces

tapered g lu lam 
truss  e lement

Library and Innovation Centre
Structural  Grid

Library and Innovation Centre
Glulam Space Frame Roof
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D

C

B

A

E

F

Detai l  E levation 1 :50

0 52.5

1:50 Metres

Library
Detai l  Sect ion
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1  2  3  4  5  6  7  8  9  10 11  12  13 

14
15
16
17
18
19
20
21
22
23
24

D - Ground Floor Junction

1
2
3
4
5

6

7
8
9
10
11
12
13

14
15
16
17
18
19
20
21
22
23
24

50mm t imber  bottom ra i l
50mm t imber  sole  p late
65x215mm marmox thermoblock
20mm oak board f loor ing
18mm t&g moisture res istant 
ch ipboard
50x100mm t imber  serv ice 
battens at  400mm centres
75mm screed
vapour  control  layer
275mm r ig id  insulat ion
damp proof  membrane
150mm concrete s lab
50mm sand b inding
150mm hardcore

damp proof  course
PPC f lash ing with  insect  mesh
40x600mm paving stones
50mm sand base
150mm compacted hardcore
out let  to  soakaway
lean concrete mix
s lot  dra in
102.5x215mm foundat ion b locks
concrete upstand
CFA p i led foundat ions

13
14
15
16
17
18
19

C - Intermediate Floor Junction

1
2
3
4
5
6

7
8
9
10
11
12

13
14
15

16
17
18
19

karma acoust ic  per imeter  str ip
20mm oak board f loor ing
23mm karma acoust ic  over lay
19mm gyproc p lank
18mm t&g chipboard
50x100mm t imber  serv ice 
battens at  400mm centres
vapour  control  layer
200x50mm t imber  jo ists
100mm r ig id  insulat ion
vapour  control  layer
50x100m t imber  serv ice  battens
20mm oak panel  ce i l ing

50mm t imber  bottom ra i l
50mm t imber  sole  p late
a i rt ight  breather  membrane 
wrapped around jo ists
450x160mm t imber  beam
80mm insulat ion upstand
50mm t imber  head b inder
50mm t imber  top ra i l

1
2
3
4
5
6
7
8
9
10
11
12

5
6

B - Window Sil l  Junction

1

2
3
4
5
6

argon f i l led tr ip le  g lazed 
window with low e coat ing
25mm t imber  s i l l  board
r ig id  insulat ion under  s i l l  board
edge t imbers
t imber  s i l l
damp proof  course lapped under 
s i l l

1
2
3
4

14
15
16
17
18
19

A - Window Head Junction & Wall Build Up

1
2

3
4
5
6
7
8
9

10
11
12

13

14
15

16
17
18
19

50mm br imstone t imber  f ins
hor izonta l  t imber  f ix ing battens 
at  600mm centres
10mm l ime render
18mm OSB sheathing
breather  membrane
75mm overc lad insulat ion
breather  membrane
18mm OSB sheathing
150mm hemp insulat ion 
between t imber  f rame
18mm OSB sheathing
vapour  control  layer
50x50mm t imber  serv ice 
battens at  600mm centres
12mm plywood wal l  panels

reta in ing c l ip
damp proof  course (tucked under 
breather  membrane)
steel  l inte l  with  breather 
membrane lapped over
insulated cav ity  barr ier
edge t imbers
20mm oak board into reveal

1
2
3
4
5
6
7
8
9
10
11
12
13

8
9
10
11
12
13
14
15
16
17
18

F - Lower Ground Floor Junction & Wall Build Up

1
2

3
4
5
6
7

8
9

10

11
12
13
14
15
16
17
18

12mm plywood wal l  panels
50x50mm t imber  serv ice 
battens at  600mm centres
vapour  control  layer
250mm hemp insulat ion
breather  membrane
700mm exist ing stone wal l
damp proof  course

20mm oak board f loor ing
18mm t&g moisture res istant 
ch ipboard
50x100mm t imber  serv ice  battens 
at  400mm centres
75mm screed
vapour  control  layer
275mm r ig id  insulat ion
damp proof  membrane
150mm concrete s lab
50mm sand b inding
1500 hardcore
1mx1mx0.3m pad foundat ions with 
corbeled foot ings

1
2
3
4
5
6
7

11
12
13
14
15
16
17
18
19

E - Roof Junction & Window Head Junction

1

2

3

4

5
6

7

8
9
10

11
12
13
14
15
16

17
18
19

edge f lash ing with  waterproof 
membrane lapped over
lead gutter ing to tuck fo ld  into 
edge of  f lash ing
alumin ium f lash ing to top of 
gutter  & c ladding
18mm WBP plywood to form 
gutter

reta in ing c l ip
damp proof  course (tucked 
under  breather  membrane)
steel  l inte l  with  breather 
membrane lapped over
insulated cav ity  barr ier
edge t imbers
20mm oak board into reveal

0.7mm z inc  panels
10mm ply  sk in
s ingle  p ly  waterproof  membrane
200mm r ig id  insulat ion
100mm acoust ic  insulat ion
vapour  control  layer ,  lapped under 
s ingle  p ly  membrane
20mm acoust ic  panels
10mm plywood f in ish
glu lam space truss

1
2
3
4

5
6
7
8
9
10

Materials :

Brimstone t imber f ins
The thermal  modif icat ion of  the t imber  produces a 
much more durable  mater ia l .  The t imber  used for  the 
br imstone is  grown and manufactured in  Br i ta in,  in 
susta inable  managed forests .  Br imstone Sycamore 
prov ides  a  textured and s i lky  f in ish  adding to the 
organic  feel  of  our  courtyard.  I t  a lso contr ibutes  to 
carbon sequestrat ion.

Lime render
Lime regulates  the breath-abi l i ty  of  the bui ld ing and 
is  a lso very  durable,  a id ing the des ign l i fe  of  the 
bui ld ing.  Once appl ied,  i t  cont inues to absorb carbon 
thoughout  i ts  l i fespan.  I t  i s  a  s imple  mater ia l  and 
a l lows our  br imstone f ins  to  ‘pop’ . 

Library
Detai l  Junct ions 0 31.5

1:20 Metres
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Sectional Perspective

Performance CourtyardColonnadeDin ing
Break Out

Foyer

CoreCommon Room
Kitchen

Teaching
Student  Foyer

L ibraryTeachingColonnade

2
3 mi les
Steel  f rame
prefabr icated by 
Swindon Engineer ing 
Metalworkers

3
3.3  mi les
Hemp insulat ion & 
Cork  panel l ing
Suppl ied by 
ecomerchant

4
7.2  mi les
Br imstone t imber
Vastern T imber 
produces external 
c ladding

1
1  mi le
Concrete
CEMEX Swindon 
Concrete P lant

Materiality

0 157.5

1:150 Metres

1,2,3 & 4

Site

6

5

7

6
76.5 mi les
Glu lam t imber  f rame
Prefrabr icated by 
Glu lam LTD based in 
Southampton

7
106 mi les
Corrugated hemp 
c ladding
Manufactured in 
Cambr idgeshire  by  a 
company ca l led
Margent  Farm. 

5
55 mi les
Z inc  C ladding
Produced by Rheinz ink

8
965 mi les
CLT F loors
This
t imber  compl ies  with 
emiss ions c lass  1  and 
comes f rom Austr ia 
and
Germany
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Public frontage

Small and large

Public vs. private

Tall  & narrow

Auditorium

Short balcony , tiered 
seating

First Floor Plan

Auditorium
Exploded Isometric  & Material i ty

Cork acoustic panell ing 
-  H ighly  sound absorbent  and great  		
acoust ica l  performance
-  Produced from waste products
-  B iodegradable

Oak flooring with acoustic 
treatment
-  Warmth and comfort  whi le 
dampening and control l ing sound

Hemp Fabric (combined with 
wool)
-  For  acoust ica l ly  dampening 
propert ies
-  Susta inable  and local ly  sourced

Perfopan wooden acoustic 
curved ceil ing panel
-  Ref lect ive  scatter  grooved panel 
model ,  prov id ing sat isfy ing resonance 
and c lar i ty

Our  auditor ium s i ts  ad jacent  to  the publ ic  rea lm space,  break ing into i t  as  a 
way of  inv i t ing the community  into the space.  Introducing two auditor ium 
spaces prov ides  greater  f lex ib i l i ty  for  performances with  a  c lear  ax ia l 
separat ion of  spaces on p lan.  The tradit ional  shoebox shape is  the opt imal 
form for  ensemble performances,  enhanced by t iered seat ing and short 
ba lconies.

Ground Floor Plan

Main entrance 
f rom courtyard

0 168

1:250 Metres

Cafe

Foyer/Bar

Auditor ium

Entrance FoyerWCs

Recept ionOff iceConference 
Room

Conference 
Room

Breakout 
Space

Dress ing
Room

Green
Room

StorageStorage

Student 
Associat ion

Foyer/Bar

Auditor ium

Smal l  Auditor ium

WCs

Store

Breakout 
Space

Dress ing
Room

Green
Room

Conference 
Room
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0 105

1:100 MetresSectional Perspective

Auditorium Acoustics
The auditor ium is  one of  the most  acoust ica l ly 
sens it ive  spaces in  the scheme and has  a  recommended 
reverberat ion t ime of  1 .5  to  2 .5  seconds.

Mater ia l α Area (m2)

1 Acoust ic  ce i l ing 
ref lectors

0.01 277.4

2 Plywood panel l ing 0.02 234

3 Cork acoust ic  t i les 0.5 304

4 Oak f loor ing 0.08 277.4

The table  d isp lays  the absorpt ion coeff ic ients  of  room 
elements  and the achieved reverberat ion t ime is  1 .97s, 
with in  i ts  ideal  range for  ensemble performances. 

Venti lat ion Strategy
The auditor ium has a  mechanica l  vent i lat ion system 
with heat  recovery  to  condit ion the space.  A vent i lat ion 
intake is  located on the west  face of  the s i te  and is 
baff led to reduce external  noise.  The a i r  i s  passed 
through a  MVHR unit  and ducted underneath the 
seat ing.  The balcony is  a lso treated with  ducted a i r . 
The hot  a i r  r i ses  and extracts  through ce i l ing gr i l les 
h idden by the hung acoust ic  panels .  The a i r  t ravels 
through the roof  void  and is  passed through a  heat 
exchanger  before being exhausted.  Intakes and 
exhausts  are  located suff ic ient ly  far  away so that  the 
exhausted a i r  i s  not  rec i rcu lated.
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A

B

C

15
16
17
18
19

20
21
22
23

24
25
26
27
28

29
30

1 2  3  4  5  6  7  8  9  10 11  12  13  14

0.7mm z inc  panels
10mm ply  sk in
s ingle  p ly  waterproof 
membrane
200mm r ig id  insulat ion
100mm acoust ic  insulat ion
vapour  control  layer , 
lapped under  s ingle  p ly 
membrane
10mm plywood f in ish
f i r r ing
steel  t russ
t imber  jo ist  at  400 mm 
centers
edge f lash ing with 
waterproof  membrane 
lapped over
lead gutter ing to tuck gold 
into edge of  f lash ing
alumin ium f lash ing to top 
of  gutter  & c ladding
18mm WBP plywood to 
form gutter

I  beam
edge t imber
10 mm ref lect ive  p ly  f in ish
20 mm acoust ic  panel
100 mm sound absorbent 
insulat ion
acoust ic  res i l ient  bars
vapour  barr ier
20 mm sheathing board
200 mm hemp insulat ion 
between frame
20 mm sheathing board
75 mm overc lad insulat ion
breather  membrane
vert ica l  t imber  battens
standing seam z inc 
c ladding with  c l ip 

acoust ic  panel
res i l ient  c l ip

1
2
3

4
5
6

7
8
9
10

11

12

13

14

1

2
3
4
5

6

7

8
9

1
2
3
4
5

6

7
8

9
10
11
12

13
14

15
16
17
18
19
20
21
22

1
2
3
4
5
6
7
8
9

1
2
3
4

5
6
7
8
9
10

1

2

3
4

5
6
7
8
9
10

23
24
25
26
27
28

29 30 

g lass  balustrade f ixed to I 
beam
timber  oak f loor ing
180 mm CLT
cant i levered steel  I  beam
150 mm hemp insulat ion 
between beams
t imber  f lash ing

res i l ient  c l ip  with  serv ic ing 
space
20 mm acoust ic  insulat ion
20 mm oak panel  ce i l ing

A - Roof Junction

B - Balcony Build Up

C- Floor Junction

double  layer  18mm 
plywood panels
100 x  100mm t imber 
f rame 
structure to support 
t iered seat ing
vent i lat ion d i f fusers
vent i lat ion ducts

75mm screed
vapour  control  layer
275mm r ig id  insulat ion
damp proof  membrane
150mm concrete s lab
150mm hardcore

50mm t imber  bottom ra i l
50mm t imber  sole  p late
65x215mm marmox 
thermoblock 
damp proof  course
PPC f lash ing
40x600mm paving 
stones
50mm sand base
150mm compacted 
hardcore
out let  to  soakaway
lean concrete mix
s lot  dra in
102.5x215mm foundat ion 
b locks
concrete upstand
CFA p i led foundat ions

4
5
6
7
8
9
10
11
12
13
14

1
2
3

0 52.5

1:50 Metres

0 2.51.25

1:25 MetresAuditorium
Detai l  Sect ion

Auditorium
Detai l  Junct ions
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Auditorium
Structure

New CFA p i le 
foundat ions

Concrete s lab on
ground f loor

Steel  t russ  connect ion

Auditor ium perspect ive

Steel  f ramed porta l 
f rames with  braced 
bays  prov id ing tr ip le 
he ight  open space

Timber  jo ists  at  400 
mm centers  to  create 
l ightweight  f lat  roof

The steel  f rame gr id  is  s imi lar  to  that  of  the 
teaching b lock,  however ,  here the e lements 
are  a l l  t ied into the porta l  f rames.  To ensure 
eff ic iency of  the structure,  no large loads were 
imposed onto the roof  -  leav ing a  f lat  roof  on a 
porta l ised f rame supported by the auditor ium 
roof  t russes.
The f lat  roof  opt ion was opted for  g iven the 
adaptabi l i ty  and capabi l i ty  to  a l ter  acoust ic 
panel l ing f rom the steel  t russes. 

A  radia l  structure is  employed 
ut i l iz ing steel  beams and 
columns. 

The smal l  auditor ium s i ts 
atop the foyer ,  with  curved 
t iered seat ing a l l  fac ing the 
instrument stage.  P lenty  of 
windows prov ide a  g lowing,  l ight 
f i l led atmosphere,  creat ing an 
ethereal  space to l i sten to music
It  s i ts  next  to  the larger 
auditor ium and is  an a l ternate 
space catered specia l ly  towards   
ensemble performances.
This  auditor ium is  less  formal , 
more interact ive  and best  for 
ind iv idual  or  smal ler  groups of 
music ians. 

The foyer  prov ides  a  grand 
opening inwards f rom the 
courtyard,  d i rect ing students 
and the publ ic  a l ike  into the 
bui ld ing.  G lazed doors  connect 
the outs ide and ins ide,  whi lst 
a  casual  space hosts  a  p lace to 
mi l l  and re lax  on e ither  end of  a 
performance.  The recept ion and 
many WC fac i l i t ies  s i t  a long s ide, 
cater ing for  v is i tors . 

Small Auditorium and Foyer
Exploded Isometric
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Public Offer
Small  Auditorium

Events  offered to 
the publ ic
A var iety  of  act iv i t ies  re lat ing 
to our  chosen subjects ,  Music 
and Neurosc ience,  are  offered 
at  the Resonance Inst i tute for 
the community ’s  benef i t .  The 
posters  ind icate the events 
that  would occur .  Th is  should 
contr ibute to merging the 
community  and our  univers i ty , 
and creat ing a  v ibrant  and l ive ly 
hub. 

Public Offer
Cafe

The Cafe
The cafe  is  the space that 
faces  you as  you walk  through 
the h istor ic  wal l .  I t  s i ts  a long 
s ide the publ ic  rea lm and the 
courtyard,  opening up to a l l 
faces.  I t  l inks  to  the Auditor ium 
and foyer ,  prov id ing a  space 
to re lax  and soc ia l ise  before or 
after  a  performance.  
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Colonnade

Sm
al

l A
uditorium

Main Courtyard

Library Stairs

A
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it
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m

Entrance

Public Offer
Performance Spaces
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Teaching

Optimal structural grid

Vertical connection

Integration of subjects

Breakout spaces

Connection to courtyard

Neurosc ience Labs and Specia l ist  Rooms

Music  Pract ice  and Studios

Seminar ,  Lecture and C lassrooms

Circulat ion and Amenit ies

Off ices

Ground Floor Plan

Zoning 

Developing on the key 
intent  of  interd isc ip l inary 
col laborat ion,  the 
teaching spaces are 
integrated throughout 
the bui ld ing,  pr ior i t is ing 
connect ion and dynamic 
learn ing.  Day l ight ing, 
vent i lat ion and access 
then informed the 
arrangement of  the 
teaching programme. 

Movement 

Arranged around a  6x6 
structura l  gr id ,  each 
space is  f ramed by a 
ser ies  of  corr idors , 
fo l lowing a  h ierachy 
of  use and interact ion. 
Emphas is  i s  g iven to 
the d i rect  l ink  to  the 
courtyard,  f rom which 
the cores  prov ide vert ica l 
access  to  the f i rst  and 
student  f loors .  Breakout 
spaces throughout 
prov ide opportunity  for 
informal  interact ion. 

1 .  Music  and Breakout  to the 
South-fac ing courtyard facades 

2 .  Laborator ies  and Amenit ies  to 
centre  for  control led condit ions

3.  Music ,  Off ices  and Teaching to 
North for  d i f fuse l ight

Vert ica l  Access

Entrance f rom Courtyard

Pr imary  C i rcu lat ion Routes

Secondary  C i rcu lat ion Routes

Breakout  Spaces

Access  to Student  Accommodat ion

Organisat ion Strategy

First Floor Plan

Main entrances 
f rom courtyard

0 168

1:250 Metres

Student
Access

Laund-
rette/

B in
Store

Off ice Off ice Off ice Off ice Music
Studio

Off ice

Student  Access

Laundrette/B in  Store
Circulat ion 

Core

Circulat ion 
Core

Student  Access

Laundrette/B in  Store

Circulat ion 
Core

Music
Studio

Music
Studio

Music
Studio

Music
Studio

WCs

WCs

WCs

Laboratory T issue
Culture

Lab
Sup-
port
Lab
Sup-
port

Classroom

Classroom

Classroom

Classroom

Classroom

Integrated
Laboratory

(Music  +  Lab)

Integrated
Laboratory

(Music  +  Lab)

Lab
Support

Lab
Support

Lab
Support

Lab
Support

MRI 
Recept ion + 
Wait ing Area

Teaching 
Recept ion

Examinat ion
Room

Store
MRI with

Scan Room

Classroom Music  Studio Classroom Classroom Music  Studio Classroom

Classroom
Circulat ion 

Core

Circulat ion 
Core

Classroom

Circulat ion 
Core

Breakout
Space

Breakout
Space

Breakout
Space

WCs

WCs

WCs

Laboratory T issue
Culture

Lab
Sup-
port
Lab
Sup-
port

Classroom

Classroom

Classroom

Classroom

Classroom

Integrated
Laboratory

(Music  +  Lab)

Integrated
Laboratory

(Music  +  Lab)

Lab
Support

Lab
Support

Lab
Support

Lab
Support

Breakout
Space

Breakout
Space

Examinat ion
Room

Store
MRI with

Scan Room

Breakout
Space

Breakout
Space
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Teaching
Room Typologies

Music Recording 

Studio

Laboratory / 

Observation Room

Office

Tissue 
Culture

Laboratory

Music Studio

Integrated Laboratory 

In  response to our  hol ist ic  approach to the 
br ief ,  th is  space manifests  the fundamental 
pr inc ip le  of  combin ing Neurosc ience and Music . 
The intent  is  to  create an envi ronment in  which 
both d isc ip l ines  can act ive ly  contr ibute to the 
research and pract ice  of  the other .  The music 
space can act  as  both recording studio and 
treatment space,  whi le  the lab can record and 
interpret  data  d i rect ly  drawn from the adjacent 
room. 

Laboratory  and Lab Support 

In  addit ion to the above integrated labs, 
the des ign inc ludes two large lab spaces 
dedicated to neurosc ience.  Th is  i s  dr iven by  a 
col laborat ive  lab approach,  in  which students 
can work together  and a longs ide one another 
to  maximise innovat ion.  Lab support  spaces 
have been prov ided adjacent  to  the labs, 
inc luding off ices,  stores  and t issue culture 
rooms. 

Mus ic  Studio 

Amongst  the genera l  teaching spaces, 
music  studios  of  var ious  s izes  are  s i tuated 
throughout  the p lan.  These rooms prov ide 
accommodat ion for  music  workshops,  pract ice 
and theory-based learn ing,  as  part  of  the 
wider  music  prov is ion of  the scheme.  Acoust ic 
panels  are  incorporated into the f in ishes  of 
each room, as  wel l  as  necessary  acoust ic 
improvements  to the bui ld ing fabr ic . 

Store

Teaching
Internal  Perspective

Caltech Chen Neurosc ience Centre

As a  spec ia l ist  neurosc ience centre,  th is  bui ld ing prov ided ins ight  for 
the required spaces in  th is  typology ,  such as  t issue culture  rooms and 
large,  col laborat ive  laborator ies .  Addit ional ly ,  the arrangement of 
spaces was a  key  factor  in  our  own des ign dec is ions,  such as  moving 
the lab spaces to the centre  of  the p lan and lab proximity  to  breakout 
spaces. 

Univers i ty  of  Warwick  Faculty  of  Arts

Designed by Fe i lden C legg Bradley  as  a  centre  for  var ious  art  subjects , 
inc luding music ,  th is  prov ided a  reference for  the sca le,  arrangement 
and requirements  of  each room, such as  studios  and pract ice  spaces. 
The scheme a lso features  dynamic  c i rcu lat ion,  where students  have 
space for  breakout  and informal  interact ion.  Th is  has  been carr ied into 
our  des ign at  var ious  points . P
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1
2
3
4
5
6

Common Room
Circulat ion Cores
Pract ice  Rooms
Student  Bedroom
Flat  Lobby
Access ib le  Bedroom

1

36

4

2

3

5

2

3

3

3

5

4 4 4 4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

6
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Student Living

Vertical separation 

Optimising light provision

Internal vertical circulation

Integrated music

Community

Student Living
Room Typologies

Ensuite  Room 

The 3  x  6m rooms prov ide a l l  the bas ic  amenit ies  a 
student  needs,  inc luding a  bed,  desk and storage. 
The stacked ensuites  a l low for  eff ic ient  serv ic ing 
of  the bui ld ing.  With p lywood f in ishes  and t imber 
oak f loors  there is  a  homely  feel ing to the rooms, 
and the natura l  l ight  suppl ied to each ensures  they 
have p leasant  l iv ing condit ions.

There are  4  access ib le  bedrooms,  fo l lowing a 
s imi lar  layout.  These are  integrated into the f lats , 
and the cores  ensure that  a l l  the 2 -storey  f lats  are 
fu l ly  access ib le. 

K i tchen Diner  and Music  Pract ice

The double  he ight  space is  ce lebrated with  a  large 
window ,  prov id ing l ight  to  the d in ing breakout  space. 
The layout  encourages col laborat ion,  with  a  music 
pract ice  space over looking the k i tchen,  acoust ica l ly 
separated through panels .

The spac ious k i tchens prov ide p lenty  of  fac i l i t ies 
for  the large f lat  s izes,  with  two of  each equipment 
(ovens,  s inks  and f r idges) .

FF of Dining

Entrance 
f rom core

Example Two
Storey Flat

Student 
Dining

GF of Dining

FF of Flat

GF of Flat
Entrance 
f rom Lobby

0 2010

1:200 Metres

Dining Hal l

WCs Kitchen

Common 
Room

Kitchen/
Lounge

Bedroom

Bedroom

Bedroom

Bedroom

Bedroom

Bedroom

Bedroom

Light-
wel l

Music  Pract ice 
Room

Bedroom

Bedroom

Bedroom

Bedroom

Bedroom

Bedroom

Bedroom

Light-
wel l

Music 
Practice

Kitchen

Dining and Living

Bathroom

Bedroom
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Student Living
Perspectives

Gazing across  the communal  space 
of  the student  f lat

Return ing into the d in ing hal l  f rom 
the external  seat ing terrace



74 75

ResonanceGroup 18  

Student Living
External  Terrace

Student Living
Solar  Shading Strategy

Br ise  Sole i l

For  the South-East  and South-West 
student  facades,  t imber  br ise  sole i l 
wi l l  be used to min imise d i rect 
so lar  ga ins  dur ing the summer and 
maximise dur ing the winter .  After 
analys ing the solar  a l t i tudes and 
az imuths of  the s i te,  the des ign 
was formulated to prov ide shading 
pr imar i ly  f rom a top panel ,  which 
extends 500mm from the external 
face,  in  addit ion to a  300mm 
recessed window pos it ion.  Angled 
f ins  extend e ither  s ide of  the top 
panel ,  prov id ing addit ional  so lar 
shading to the South,  pr ivacy  f rom 
other  student  rooms and structura l 
stabi l i ty  for  the br ise  sole i l .  

Solar Gains Analysis
Section Plan

14
0

0
 -

 p
e

ak
15

0
0

16
0

0
17

0
0

W inter  sun

Summer sun

Azimuth sun path into room

Floor  area with  d i rect  so lar 
ga ins
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6  x  6  Gr id

To opt imise mater ia l  use and capacity , 
a  6  x  6m gr id  has  been implemented 
across  both the steel  and t imber  f rames. 

Load Take-down

By stack ing the gr id  layout  across  the 
structure,  load paths  extend d i rect ly 
f rom the F i f th  to  Ground F loor ,  where 
they reach p i le  foundat ions. 

Student Living and Teaching
Structural  Strategy

Core Stabi l i ty

RC Cores  act  as  stabi l i ty  for  the two 
framed structures,  extending f rom 
Ground F loor  to  F i f th  F loor .  These 
support  the latera l  forces  of  the 
structure (with  the CLT f loor  d iaphragm) 
as  an a l ternat ive to braced bays. 

CLT F loors  as  Diaphragm

In order  to  transfer  loads into the 
vert ica l  stabi l i ty  system,  the CLT f loors 
have been model led as  a  deep beam 
f ixed between the RC cores.  The moment 
induced is  taken out  by  the push -  pul l 
force on the cores.  (F ig  X)

Vert ica l  Separat ion

As a  ref lect ion of  the conceptual  d iv ide 
between the teaching and student 
programme and thei r  respect ive 
requirements,  the structure is  vert ica l ly 
seperated by mater ia l  -  steel  at  Ground 
and F i rst  F loor ,  t imber  between Second 
and F i fth  F loor .  

Demountable  for  Future 
Use

Looking to the future of  the s i te, 
standardised e lement s izes  and bolted 
junct ions have been used to maximise 
adaptabi l i ty  of  the structure.  The 
t imber  structure,  in  part icu lar ,  can be 
adapted for  teaching use as  the student 
populat ion inev itably  r ises,  a l lowing 
student  accommodat ion to be expanded 
e lsewhere. 

F loor  d iaphragm to RC core load 
transfer  (R Shah)

Student Living and Teaching
Venti lat ion Strategy

To CO2 Heat  Pump and Thermal  Store

To Fourth and F i fth  F loor  Student  L iv ing

Natura l  Vent i lat ion 

Mechanica l  Vent i lat ion 

Natura l  Vent i lat ion Zone

Mechanica l  Vent i lat ion Zone

Natura l  Vent i lat ion Zone dependent  on 
external  condit ions

Natura l  Vent i lat ion -  Warm Air  Out

Natura l  Vent i lat ion -  Cold  A i r  In

Mechanica l  Vent i lat ion -  Warm Air  Out

Mechanica l  Vent i lat ion -  Cold  A i r  Out

Mechanica l  Vent i lat ion -  Extract  Duct

Mechanica l  Vent i lat ion -  Supply  Duct

Natura l  Vent i lat ion dependent  on 
external  condit ions

Student  Bedrooms

Mixed Mode:  When external  condit ions 
are  su itable,  natura l  vent i lat ion wi l l 
occur  v ia  the s ingle-aspect  windows in 
each room. Mechanica l  vent i lat ion wi l l 
occur  when th is  i s  not  appropr iate,  v ia 
supply  and extract  ducts  extended from 
the suspended f loor  system. 

Teaching Rooms

Mixed Mode:  S imi lar ly ,  natura l 
vent i lat ion wi l l  occur  when poss ib le, 
a l though due to noise  and a i r  pol lut ion 
to the North,  th is  i s  l ike ly  to  be l imited. 
Mechanica l  vent i lat ion wi l l  operate 
v ia  supply  and extract  ducts  in  the 
suspended ce i l ing system. 
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Student Living and Teaching 
Detai l  Sect ion

A

BC

D

D- Floor Junction

C- Garden Roof Junction

B- Garden Roof  to Intermediate Floor Junction

A- Roof Junction
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t imber  B lock ing
hemp c ladding
hor izonta l  t imber  battens at
600mm centres
vert ica l  t imber  counter  battens

75 mm Screed 
vapour  control  membrane
275 mm r ig id  insulat ion
damp proof  membrane
150 mm concrete s lab
150 mm hardcore
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window
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l ime render
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Student Living and Teaching 
Detai l  E levation
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Sections

Auditor ium

Dining and 
Common Area

Music 
Pract ice 

Space

Teaching

Student  Bedroom
Communal  Spaces

0 2010

1:200 Metres

Teaching

Student 
Bedroom

Student 
Kitchen

Communal 
Space

Student  Garden

Classrooms

Back of  House

Innovat ion Centre

Student  Bedroom

East -West

North-South
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Landscaping

Creating a heart

Increasing biodiversity

Organic form

Enhance wellbeing

Encouraging performance

Sedum acre Knaut ia  arvens is

Br iza  mediaPr imula  ver is

Biodiversity  Roof

Achi l lea  ‘Terracotta’ Hachonechloa macra

Ses ler ia  autumnal is Gaura 

‘Whir l ing Butterf l ies ’

Ornamental  Planting

Hakonechloa macra Pr imula  bul leyana

Mol in ia 

caerulea ‘Moorhexe’
Juncus effusus

SUDs

Performance Space Access  to S i teCafe Terrace Exist ing 
Road

Proposed 
Bui ld ing 

with 
B iodivers i ty 

Roof

Biodiversity

Retent ion 
Pond

Man-made Mound Path
Ornamental 

P lant ing

Proposed Bui ld ing 
with  B iodivers i ty  Roof

Colonnade Seat ing 
and 

C i rcu lat ion

SUDs SUDs
Performance 

Stage

Seat ing 
and 

C i rcu lat ion

Colonnade
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Phytoremediation

Man-made Mound Attenuat ion Pond PathMan-made Mounds Man-made Mounds

The madeground removed from the s i te  wi l l  be repurposed on the adjacent  publ ic  rea lm s i te,  to  create man-
made mounds.  The contaminated soi l  wi l l  go through a  process  of  phytoremediat ion,  by  p lant ing p ioneer ing trees 
and vegetat ion.  Community  so i l  recyc l ing wi l l  be offered,  to  replenish the contaminated soi l  in  the surrounding 
houses f ront  gardens.

Hel ianthus Annuus L.Brass ica  juncea L.

Cynodon dacty lonBetula  pendula

Phytoremediat ion

Green Spaces

Student Terrace

A space to s i t  and ref lect .  A  ca lm envi ronment 

focus ing on wel lbe ing.

Dining Breakout

A space to eat ,  gather ,  chat ,  and observe.  A  soc ia l 

space over looking the performance courtyard.

The Entrance

A space to congregate,  s i t ,  and perform.  A busy 

route for  soc ia l is ing and movement.

Performance Courtyard

A space to observe,  perform and meet.  A  hub 

for  col laborat ion.

Student 
Bedroom
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Overall Structure

Our integrated structural approach util ises the existing site 
conditions, and creates an efficient and elegant solution. 
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Structural Grid

A core pr inc ip le  that  the team wanted to achieve with  the 
structura l  strategy is  to  prov ide a  demountable  structure. 
Th is  drove our  des ign strategy to focus on a  steel 
structura l  base with  bolt -only  connect ions.  The dec is ion 
to have a  core was a  compromise to prov ide adequate f i re 
secur i ty .  The steel  f rame and concrete core t ie  in  with  the 
CLT f loors  for  ease of  construct ion.
The generous gr id  a l lows for  adaptabi l i ty  in  space usage,  in 
order  to  reassess  and rezone spaces in  the future.

Structural Isometric

Concrete Cores

Timber Frame 6*6 Grid

Steel Frame 6 *6 Grid

Retained existing wall 
and iron columns with 
timber frame above

Timber space truss

Auditorium steel truss 
structure

Pile foundations

Replacement Pad 
foundations

There is  vert ica l 
separat ion between 
student  accommodat ion 
and teaching,  emphas ised 
by  the use of  d i f ferent 
mater ia ls  and f rames 
with in  th is  reg ion.
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Construction Sequence

Phase 1
Site  establ ishement & excavat ion of 
asphalt  surface,  ex ist ing i ron columns 
are  removed and taken off  s i te  to  be 
c leaned,  restored and checked. 

Aggregate is  imported.  Shutter ing, 
steel  t ry ing and pour ing of  shal low 
and p i le  foundat ions is  carr ied out. 

Insta l lat ion of  repos it ioned i ron 
columns.

Erect ion of  prefabr icated steel  f rame.

Concrete cores  are  created,  CLT is 
insta l led in  lower  f loors  a long with 
wal l  bu i ld -ups.

The t imber  f rame wi l l  be constructed 
a long with  insta l lat ion of  CLT f loors 
and panels .

C ladding,  windows and serv ices  to  be 
insta l led throughout  the bui ld ing.

Landscaping is  completed. 

Phase 2

Phase 3

Phase 4

Phase 5

Phase 6

Phase 7

Phase 8

De-Construction sequence

Phase 1
Remove internal  wal ls  to  adapt 
student  l iv ing into teaching space.

End of  l i fe  -  removal  of  t imber  f rame 
for  non-structura l  reuse. 

Removal  of  steel  f rame for  reuse 
structura l ly .

Removal  of  foundat ions,  concrete 
cores  and landscaping features. 

Adapted for  i ts  next  use

Phase 2

Phase 3

Phase 4

Phase 5



Environmental

The consideration of sustainability throughout the design process 
has resulted in the Resonance Institute having a low environmental 
impact. 
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Response to UN Sustainability Goals Environmental Response to Site

The bui ld ing’s  mass ing steps up towards 
the North corner  of  the s i te,  in  order  to 
ensure sunl ight  can reach the internal 
facades.  A courtyard design has  been 
implemented to a l low natural  l ight  to 
penetrate deep into the plan

Innovat ion Centre and L ibrary  have ideal 
tr ip le/double  height  spaces to a l low for 
d isplacement vent i lat ion,  so have been 
careful ly  posit ioned in  order  for  natural 
vent i lat ion to be dr iven by the prevai l ing 
winds

prevai l ing wind

summer sun

winter  sun

Green wal l :
provides noise buffer 
between ra i lway and 
roof  terrace

Green roofs:
a l low for  ra inwater  col lect ion
provide evaporat ive cool ing
excel lent  thermal  proport ies
aids  b iodivers ity  and aesthet ic 
appearances

Solar  panels :
harvest  solar  energy to supply 
student  accomodat ion
output  of  3140kWh/day (from 
1500m2 of  roof  space)
posit ioned on the highest  roof  as 
to  not  be seen from any windows

CO2 heat  pumps and a ir 
handl ing units :
provide heat ing and 
cool ing loads around 

Our scheme provides 
access  to qual i ty 
educat ion.  The 
innovat ion centre 
offers  space for 
sk i l l  shar ing,  whi lst 
the cafe  prov ides 
employment 
opportunit ies .

Our  innovat ion 
centre  fac i l i tates 
music  therapy , 
which improves 
qual i ty  of  l i fe .  A 
centra l  courtyard 
and roof  gardens 
prov ide ref lect ive, 
comfortable  spaces.

Our  fac i l i t ies  inspi re 
and fac i l i te  the 
learn ing of  music  and 
neurosc ience for  5750 
students.  Our  l ibrary 
has  f ree access  for 
a l l .

Our  des ign 
implements  an 
attenuat ion and 
ra inwater  harvest ing 
system to col lect 
grey  water  for 
c leaning,  f lush ing and 
i r r igat ion.

Our  scheme 
implements  CO2 
heat  pumps for 
water  heat ing, 
space heat ing and 
cool ing,  and a  solar 
photovolta ics  system.

Our  innovat ion centre 
fosters  sc ient i f ic 
research and 
innovat ion,  where 
novel  ideas  and past 
pract ices  coalesce 
to solve present 
chal lenges.

Our  inst i tue provdes 
safe  and affordable 
hous ing for  124 
students.  Green 
roofs  absorb F ine 
Part icu late  Matter 
pol lutants,  which are 
part icu lary  prevelant 
in  Swindon,  reducing 
a i r  pol lut ion.

Our  scheme can be 
demountable  and 
recyc led for  reuse, 
s ince a l l  connect ions 
are  bolted and 
a l l  members  have 
standard sect ion 
s izes.

Our  scheme has 
a  low operat ional 
energy ,  with  the 
mass ing arranged to 
a l low natura l  l ight  to 
penetrate deep into 
p lans,  and natura l 
venit i lat ion used 
where poss ib le. 
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Shading, Solar Gains + Lighting

These facades are  predominant ly 
south fac ing so f ins  are  spaced 
c losely ,  at  300mm apart ,  for  shading.

Shading
On the north-west  fac ing facade of 
the l ibrary ,  every  other  f in  is  removed 
so the f ins  are  600mm apart ,  to 
reduce shading and maximise solar 
ga ins.  The same occurs  on the east 
fac ing facade of  the foyer  to  mark  the 
main  entrance point  to  our  inst i tute.

Some Shading
These facades are  predominant ly 
north fac ing so there are  voids  in  the 
f in  c ladding system where windows 
are  insta l led to min imise shading and 
maximise solar  ga ins.

No Shading

These are  the facades of  the large
auditor ium,  which have no windows,
s ince th is  space pr ior i t ises  acoust ics .

On the external  facades,  f ins  are  f lush 
to the wal ls .  On the internal  courtyard 
facades,  f ins  protrude outwards at 
ground f loor  level  to  form an organic 
colonnade around the performance 
courtyard.

F in  c ladding system to have organic 
wave pattern,  creat ing an undulat ing 
r ipple  effect .

E levat ion V iew:  colonnade r ises  to  form 
arches that  l ine  up with  entry  points .

P lan V iew:  colonnade increases  in  width 
to h ighl ight  entry  points  into bui ld ing.

The facades of  the ground and f i rst  f loor 
feature a  t imber  f in  c ladding system, 
which acts  as  a  br ise  sole i l  to  l imit  d i rect 
sunl ight  in  summer ,  part icu lar ly  on the 
SE and SW fac ing facades.

Daylighting

Student Bedroom

Direct Daylight and Diffuse Daylight
Daylight Factor = 3.5%
Il luminance = 100 lx

Medium Classroom

Diffuse Daylight
Daylight Factor = 3.0%
Il luminance = 300 lx

Small Classroom

Diffuse Daylight
Daylight Factor = 3.4%
Target I l luminance = 300 lx

Large Classroom

Diffuse Daylight
Daylight Factor = 2.1%
Il luminance = 300 lx

Art i f ic ia l  L ight ing

Dif fuse Dayl ight ing

Direct  Dayl ight ing

Fire Strategy

Daylighting has been one of the 
main factors in zoning within the 
building, ensuring that all  spaces 
have sufficient daylighting for 
optimal internal conditions and 
quality of experience. Where 
necessary , an occupancy-responsive 
DALI artif ical l ighting system will  be 
implemented to minimise energy 
use. 

The three re inforced concrete cores  prov ide escape routes  for 
a l l  f loors  of  the bui ld ing.  Spr ink ler  systems are  in  p lace,  and a 
sacr i f ic ia l  t imber  approach has  been used on the upper  f loors .

Sacrificial Timber Frame

Reinforced Concrete Cores

Primary Escape Routes

Sprinkler System
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Heating and Cooling

CO
2
 Heat  Pumps

Thermal  StoreServ ices  Path 
connects  to 

Auditor ium and 
other  East  spaces

Hot Water  c i rcu lated to student 
accommodat ion f rom pumps 
d i rect ly

Cold Water  c i rcu lated f rom 
student  accommodat ion to 

pumps d i rect ly

Risers  in  cores  c i rcu late 
water  vert ica l ly

Direct  t ransfer 
of  hot  and cold 
water  between 
heat  pump and 
thermal  store

Supply  to 
Auditor ium 

System

Hot Water  c i rcu lated  
to  rest  of  bui ld ing 

f rom thermal  store

Cold Water  c i rcu lated  
f rom rest  of  bui ld ing 

to thermal  store

CO
2
 Heat  Pumps

Thermal  Store

Risers  in  cores  c i rcu late 
water  vert ica l ly

Direct  t ransfer 
of  hot  and cold 
water  between 
heat  pump and 
thermal  store

Supply  to 
Auditor ium 

System

Cold Water  c i rcu lated  
to  rest  of  bui ld ing 

f rom thermal  store

Hot Water  c i rcu lated  
f rom rest  of  bui ld ing 

to thermal  store

Cold Water  c i rcu lated to 
student  accommodat ion f rom 
pumps d i rect ly

Hot  Water  c i rcu lated f rom 
student  accommodat ion to 

pumps d i rect ly

VentilationCO
2
 Heat  Pump System

Chosen for  i ts  capacity  to  both heat 
and cool  the bui ld ing,  an a i r  source 
heat  pump with CO

2
 refr igerant 

operates  in  an integrated system 
across  the ent i re  scheme.  The pumps, 
located on the student  roof ,  are 
connected vert ica l ly  to  thermal  stores 
in  the basement.  Th is  store d i rect ly 
suppl ies  the Lower  Ground,  Ground 
and F i rst  F loor  spaces,  with  r isers 
in  the cores  and other  key  locat ions 
transferr ing the water  vert ica l ly .  The 
student  l iv ing is  suppl ied by  the pump 
di rect ly ,  s imi lar ly  making use of  the 
cores  to c i rcu late  between f loors . 

In  response to changing thermal 
requirements  throughout  the year , 
and the future c l imate,  th is  scheme 
can operate in  a  heat ing and cool ing 
capacity ,  revers ing the process  when 
necessary . 

Heat ing System

The CO
2
 pumps heat  the a i r  extracted 

f rom the external  c l imate,  which is 
then used to heat  water  c i rcu lat ing 
through the system.  Th is  hot  water 
is  then d istr ibuted throughout 
the bui ld ing as  spec i f ied above, 
heat ing the spaces v ia  a  network 
with in  the suspended f loor  (student 
accommodat ion)  or  ce i l ing (other 
spaces) .  The cooler  water  is  then 
drawn back to the pump in  a  c i rcu lar 
process. 

Cool ing System

To cool  the bui ld ing,  the system above 
is  reversed,  with  cool  water  c i rcu lated 
and hot  water  extracted.  The system 
wi l l  cool  the warm a i r  drawn in  v ia  a 
heat  pump convector ,  which is  then 
pumped back into the room as  cooler 
a i r . 

Dual -Purpose 
System

The vent i lat ion serv ices 
ut i l i se  the same system 
as  heat ing-cool ing 
(opposite) .  In  the student 
accommodat ion,  serv ices  s i t 
with in  the suspended f loor , 
with  supply  and extract  ducts 
extending up to vents  with in 
the cav ity  wal ls .  In  other 
s ingle-storey  spaces,  serv ices 
are  conta ined with in  the 
suspended ce i l ing. 

Cores  as  Vert ica l 
Serv ice  Paths

In the 6 storey  parts  of 
the bui ld ing,  RC cores 
conta in  r isers  which transfer 
serv ices  vert ica l ly .  In  other 
areas,  r i sers  are  located 
appropr iate ly  to  ensure 
log ica l  serv ice  d istr ibut ion. 

C i rcu lat ion as 
Hor izonta l  Serv ice 
Paths

To min imise the amount of 
serv ices  pass ing through 
part i t ions,  the c i rcu lat ion 
routes  wi l l  act  as  the pr imary 
serv ice  paths  on each f loor , 
f rom which indiv idual  rooms 
wi l l  be accessed.  

Displacement Vent i lat ion

Suspended Cei l ing Vent i lat ion

Suspended F loor  Vent i lat ion

Vert ica l  Serv ice  Path

CO
2
 Pumps and Thermal  Store
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Fabric

Fabric

Floors
-  type 1
- type 2

U Value 
(W/m2K

Area 
(m2)

Heat Loss 
(W/K)

0.12
0.12

0.11
0.11
0.14
0.08
0.10

3337
1478

Walls
-  type 1
- type 2
- type 3
- type 4
- type 5

400
177

1801
501
496
477
2345

198
55
122
38
235

0.8Glazing 1194 955

0.11
0.10
0.12
0.08

Roofs
-  type 1
- type 2
- type 3
- type 4

1504
768
1623
507

165
77
195
41

Total Fabric Heat Loss 2658 W/K

Annual Fabric Heat Loss 130,901 kWh

Element

Hemp Panels
Rigid Insulation
Hemp Insulation
Sheathing Board
Plywood (finish)
R(si)
R(so)

Thickness 
(mm)

Thermal 
Conductivity 
(W/mK)

Resistance
(m2K/W)

2.5
75
300
3 x 18
12
-
-

0.08
0.035
0.039
0.13
0.17
-
-

Total Resistance 10.5 m2K/W

U-Value 0.095 W/K

0.03
2.14
7.69
0.415
0.07
0.14
0.04

To achieve minimal heat loss, each element of the building 
has been considered in detail  with the aim of high thermal 
performance. Each U-Value has been compared to LETI 
standards for this building’s typologies, improved where 
necessary from conventional details. This is carried through 
into the overall  strategy for the design and its tectonic. 

Floor Type 1: Concrete Floor System with Screed
Floor Type 2: Concrete Floor System with Timber Finish

Wall Type 1: Steel Frame with Lime Render (ext) and 
Cork (int)
Wall Type 2: Timber Frame with Lime Render (ext) and 
Plywood (int)
Wall Type 3: Historic Wall with Plywood (int)
Wall Type 4: Auditorium Wall with Zinc (ext) and 
Plywood (int)
Wall Type 5: Timber Frame with Hemp Panels (ext) and 
Plywood (int) *see derivation of U Value below

Glazing: Triple Glazed with Argon Infi l  and Low E Coating

Roof Type 1: Timber Space Truss with Zinc (ext) and 
Plywood (int)
Roof Type 2: Seedum Green Roof with Plywood (int)
Roof Type 3: Timber Frame and CLT with Gravel (ext) and 
Plywood (int)
Roof Type 4: Steel Truss System with Zinc (ext) and 
Plywood (int)
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RESONANCE
INSTITUTE

LETI for 
LARGE 

HOUSING

LETI for 
SCHOOLS

* Not applicable as no external heat loss via student floor

Water Strategy

Retention Pond

Rain 
Gardens

Permeable Paving

Rainwater Storage 
Tanks

Slow release to 
mains sewer

Slow release to 
mains sewer

Biodiversity Roofs

A rainwater attenuation and harvesting system is 
implented in our design, to reduce the need for 
water from the mains. There are 4 tanks located 
underneath the courtyard, with a total capacity of 
3500l (80% of the total roof area). This water will 
be brought down via gutters and pipes, and used 
for toilet flushing, irrigation and washing cycles. 

The retention pond located on the adjacent public 
realm site will provide further water storage, and 
reduce the impact of heavy rainfall on the mains 
sewers. 

Biodiversity roofs provide rainwater absorption, 
in optimum periods they can retain up to 75% of 
stormwater. The run-off is slowed too, resulting in 
reduced stress on the mains sewer. 

Interception by trees slows the rainfall, and 
reduces the risk of surface water. The permeable 
pavements ensure the courtyard remains 
accessible.

Biodiversity Roof Attenuation Tank French Drain
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Form Factor

Our form was driven by environmental consideration 
of daylighting and shading. We aimed to achieve 
Passivhaus standards for Form Factor, of ≤ 3. With an 
external surface area of 16,135.5 m2, and an internal 
usable floor area of 11,111 m2, we have been able to 
reach this bench mark.

1.45

Solar Strategy Green Strategy

Solar Panel Electricity 
Provision

Student Accomodation - 1041.6 kWh/day

Remaining Electricity - 360.4 kWh/day 

Site Greening

Courtyard - 22%

Biodiversity Roof - 10.5%

Accessible Green Roof - 6.5%

Remaining Site - 61%

Each panel produces 350W per day, placed at the 
optimum angle of 37 degrees and south facing. The 
total output from the 1300m2 roof is 1402Wh/day, a 
total of 512,000 kWh of electricity per year. Students 
use 8.68 kWh per day, leaving 360.4 kWh per day 
available for the rest of The Resonance Institute.

The site achieves a 39% greenery coverage, through 
the use of green roofs and open space. With 120 
residential rooms, each student has 7.88m2 of 
outdoor space at roof level, and the courtyard 
provides 4.83m2 for the student body of 6,000.

Comparison of Form Factor

The Resonance Institute - 1.45

Passivhaus Standard - 3

Product Stage 
(Cradle to 

Gate)
Transport Construction 

End of Life: 
Transport 
and Waste 
Processing 

Beyond the 
Life Cycle

Material Type Key Element 
Description

Volume 
(m³)

A1-3 A4 A5 A1-5 C2-4 D

Concrete 
(C32/40)

Concrete Floor 
Slab and cores

1507 643 27 39 709 70 96

CLT Floors and 
Walls

1787 208 134 4 345 1385 -435

Glulam Frame 776 83 48 1 132 494 -66

Steel Frame 16 220 4 2 227 2 -116

Glazing Windows 55 197 4 11 212 2 0

Finishes Hemp Cladding 10 0 0 0 0 3 0

Total 1351 217 57 1625 1956 -521

Total Building Area 15524 m²

Total Embodied CO₂ per m2 105 kgCO2e/m²

Product Stage 
(Cradle to 

Gate)
Transport Construction 

End of Life: 
Transport 
and Waste 
Processing 

Beyond the 
Life Cycle

Material Type Key Element 
Description

Volume 
(m³)

A1-3 A4 A5 A1-5 C2-4 D

Concrete 
(C32/40)

Concrete Floor 
Slab and cores

1507 385 27 39 452 70 96

CLT Floors and 
Walls

1787 208 134 4 345 1385 -435

Glulam Frame 776 83 48 1 132 494 -66

Steel Frame 16 220 4 2 227 2 -116

Glazing Windows 55 197 4 11 212 2 0

Finishes Hemp Cladding 10 0 0 0 0 3 0

Total 1094 217 57 1368 1956 -521

Total Building Area 15524 m²

Total Embodied CO₂ per m² 88 kgCO2e/m²

Embodied carbon was a key driver for our 
decisions throughout the design process. Our 
goal was to achieve the RIBA 2030 embodied 
carbon target of 156 kgCO2e/m², and our 
calculations evidence that our design meets this 
goal. In both our best and worst case scenarios, 
the building surpasses our target, a result of our 
consideration at every stage of the project. 

Our worst case scenario does not include carbon 
sequestration, or the specified low-carbon 
cements. In reality, this would likely not be the 
case, and it is fair to consider carbon capture 
within the timber frame and and the use of 
calcined clays (reducing the D and A1-3 values). 

The end-of-life concept within our scheme is 
driven by our entirely demountable structure, 
suggesting the steel elements would have a 
second structural life too. This would reduce 
the associated embodied carbon per year, but 
cannot be predicted accurately, so remains as the 
worst case scenario.

Low embodied carbon drove our material 
choices, utilising natural materials wherever 
possible. From our hemp cladding system, timber 
fins and hemp insulation.

Worst Case Scenario

Best Case Scenario

CLT

Worst Case Scenario

Best Case Scenario

Concrete

Steel

Glulam

Glazing

Finishes

Embodied Carbon



Process

Working collaboratively as a team, many iterations of the institute 
were explored. The refining of the design resulted in a cohesive and 
attentive design.
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Development

To track how our  des ign evolved and analyse each 
idea,  we created mass ing models  as  our  des ign 
developed.  Th is  a l lowed us  to see the proposals  in 
the context  of  the s i te,  and how they interacted with 
the surroundings.

Beginning with  the mass  of  the s i te,  we pr ior i t ised 
access  to l ight  and pr ivacy .  Th is  resulted in  two 
courtyards,  however  overshadowing was a  c lear  i ssue 
which lead to just  a  s ingular  courtyard.  Separat ion 
for  the students  became vert ica l ,  creat ing a  v i l lage 
above the teaching.  Organic  forms then came in ,  a 
result  of  our  subject  choices,  which we introduced 
in  the bui ld ing form to begin  with,  and then the 
colonnade.

Gauging out  of  a  s ingular  mass

Merging of  two courtyards Higher  mass ing towards the North East

Sculpt ing the roof L ink ing the inner  per imeter

Week 1

Address ing the Br ief
Having never  dealt  with  a  bui ld ing of  th is  sca le,  we entered the pro ject  opt imist ica l ly . 
In  later  weeks we came to rea l ise  how naive we were,  however  our  att i tude made for  a 
good start  to  the pro ject ! 

Choosing our  Subjects
Having researched the ava i lable  h igher  educat ion,  and ru l ing these subjects  out,  we 
quick ly  landed on music .  We were exc ited by  the interest ing spaces i t  would a l low us 
to des ign,  and the potent ia l  for  community  engagement.  Swindon's  ra i lway her i tage is 
l inked to the founding of  the NHS and so we explored subjects  around health.  We l iked 
the l ink  that  neurosc ience shared to music ,  and the col laborat ion we could create with 
the des ign.

Vis it ing the S ite
Our day in  Swindon spent  explor ing the s i te  (and the shops)  a l lowed us  to see the 
context  we were des igning in .  The neighbour ing ra i lway v i l lage stood out  to  us  as  a 
key  character ist ic  of  the area,  as  wel l  as  the adjacent  warehouses and ra i lway .  The 
height  of  the surrounding bui ld ings  stuck in  our  minds too,  and respect ing th is  became 
important  to  our  des ign process.

Working as  a  Team
As a  group,  some of  us  had never  met  each other ,  let  a lone worked together .  Th is  f i rst 
week of  gett ing to know one another  was fun,  featur ing our  group dog! 

Auditorium
508m2

Front of House
557m2

Music
1120m2

neuroscience
700m2

Innovation centre
577m2

corporate hospitality
400m2

Back of house
532m2

Library
758m2

Auditorium

/practical dept.
440m2

neuroscience
1070m2

Innovation centre

general teaching
400m2

Plant

Library

Library

offices
116m2

small auditorium

/practical dept.

Student
1500m2

small auditorium

Student
1390m2

/kitchen
443m2

dining

/kitchen
dining

Front of House
Back of House
Office
Library
Dining/kitchen
corporate hospitality
Auditorium + BOH
Music - specialist (700)

staff (350)
practical (400)

Neuro - specialist (700)
staff (350)
practical (400)

general teaching
engineering workshop
plant room
WCs
circulation

Students - bedrooms (1800)
A bedrooms (100)
kitchens (tba)
common room (160)
facilities (tba)
circulation (tba)

Brief
500
500
100
750
480
200
tba

1450

1450
1200
600
tba
tba
tba

2060+

Sketch
557
532
116
758
443
400
508

1560

1770
1022
577
tba
tba
tba

2890

AREAS

general teaching
622m2

Analys ing the publ ic  f rontage and 
access  to s i te

Histor ic  wal l  t reatment ideas

Ear ly  s i te  p lan 

Measur ing the underpass  columns (next  t ime br ing a 
tape measure. . . )

Explor ing Swindon

Looking into the s i te  entry

Group bonding,  feat .  Ste l la

F loor  p lans  cons ider ing br ief  f loor 
area
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Week 2

Working with the Context 
Having analysed our  s i te  v is i t ,  we were able  to  ensure our  zoning p lan responded to the 
context.  We were keen to have two main publ ic  f rontages for  the l ibrary  and auditor ium,  with  a 
more sec luded area for  student  l iv ing and teaching.  Engaging with  the surrounding community 
was important  throughout  the des ign process,  especia l ly  after  further  research into the h istory 
of  the GWR. 

Address ing the Massing
We created concept  models  to  exper iment  with  form and roof  structures.  They combined our 
main  concepts  of  the week -  vert ica l  separat ion,  courtyard spaces and organic  forms. 

Resolv ing the Zoning and Arr ival
Having explored d i f ferent  var iat ions  of  zoning and mass ing (which can be seen in  the 
introduct ion)  we resolved the overa l l  p lan fa i r ly  ear ly  on in  the process.  Th is  a l lowed us  to begin 
explor ing the landscaping and arr iva l ,  as  wel l  as  some facade treatment ideas.

Annotated concept  models

Courtyard movement analys is Many group meet ings! Resolv ing the p lans

Arr iva l  perspect ive

Part i  d iagrams

An opt ion for  the p lan

Week 3

Refin ing the Plans
We found ourselves  in  a  good pos it ion,  however  the combinat ion of  the curves  and 
l inear  forms needed to be resolved.  By  making the curves  more speci f ic  to  only  the 
performance spaces the p lans  developed.  The student  accomodat ion was changed too, 
in  order  to  maxmise the east  and west  fac ing edges.  Overa l l ,  the p lans  became more 
part icu lar  and speci f ic .

Exper imenting with Structure
Bui ld ing on the prev ious weeks feedback that  the engineer ing needed to dr ive  the 
pro ject  more,  we explored d i f ferent  strategies.  The innovat ion centre  lent  i tse l f  to  an 
express ive form which ref lected the innovat ive work tak ing p lace in  the space,  and at 
th is  point  we found tree trusses.

Focus on Landscaping
The large courtyard space began to be developed,  creat ing a  green area in  a  midst  of 
the urban landscape.  The arr iva l  sequence of  the scheme,  and the l ink  into the adjacent 
publ ic  rea lm was an important  part  of  the week's  progress.

-

-

- -

LAB

LAB

LAB

LAB

MRI

WAITING

LAB

LAB

GROUP PRACTICE

GROUP PRACTICE

EQUIP

SCAN

STUDENT LIVING 
STAFF

INTERDISCIPLINARY LAB

REHEARSAL STUDIO

STAIR

FRONT OF HOUSE

AUDITORIUM

SMALL AUDITORIUM

CAFE / FOYER

BACKSTAGE

WC

KITCHEN

INDIVIDUAL / SMALL 
GROUP PRACTICE

CORE CORE

CORE

PRACTICE

INNOVATION CENTRE

GENERAL TEACHING 

STAIR

STAIR

-

-

--

-

-

- -

STAIR

STAFF

CORE CORE

CORE
STAIR

STAIR

STUDENT SERVIES / SU

TEACHING TEACHING INTERDISCIPLINARY 
LAB

INTERDISCIPLINARY 
LAB

LAB

LAB

LAB

LAB

LAB

LAB

PREP ROOM

INNOVATION CENTRE

CORPORATE HOSPITALITY

1-1 1-1 1-1

-

-

--

-

-

- -

DINING CORE CORE

CORE

-

-

-

-

- -

CORE CORE

CORE

COMMON ROOM

Courtyard perspect ive Entrance v isual

Group d iscuss ions descending into 
chaos

Tree truss  precedent  (Rid i  Group,  n.d.)

More group t ime!North-South sect ion

Floor  p lans

Elevat ion sketch
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Week 4

Gett ing Creat ive
Our des ign was lack ing in  character ,  and th is  led us  to  reth ink  severa l  spaces. 
Our  teaching became more integrated,  captur ing the l ink  between neurosc ience 
and music .  The student  accomodat ion had a  more innovat ive approach with  two-
storey  f lats  that  integrated music  and encouraged a  community  atmosphere.

Prepar ing for  Inter im
We had a  busy  week developing our  scheme and prepar ing our  drawings for 
rev iew .  I t  was worth the long hours  though,  because we were able  to  effect ive ly 
communicate and present  a  des ign that  we were proud of . 

Coordinat ing the Design 
Having d iv ided up the des ign,  in  order  to  manage work load,  i t  needed to be 
combined into one cohes ive bui ld ing.  I t  was a  week of  br ing ing a l l  of  the p ieces 
together ,  and making everyth ing speci f ic  to  our  scheme. 

Team work!L ibrary  structura l  strategyColonade perspect ive

Site  isometr ic

East -West  sect ion

Integrated lab

Vert ica l  c i rcu lat ion in  accomodat ion

Floor  p lan

Street- fac ing e levat ion

Week 5

Maintain ing the Direct ion
After  our  inter im rev iew ,  we recol lected as  a  group and renewed our  mot ivat ion.  I t  was 
the middle  point  dur ing our  pro ject  so we ensured everyone fe lt  supported in  order 
to  cont inue making progress.  We took t ime to take a  step back f rom our  pro ject  and 
evaluate everyth ing that  we had done so far ,  g iv ing us  new ins ights  into our  des ign.

Group Discuss ions
Act ing on the feedback of  the inter im required a  lot  of  group meet ings.  We needed 
to ut i l i se  the courtyard and make i t  into the heart  of  the scheme,  which we achieved 
through integrat ing performance spaces into i t .  Our  work focused on structura l 
strategies  too,  developing the space truss  of  the innovat ion centre.  We re-thought  our 
auditor ium,  and a l lowed i t  to  be dr iven by  pure ly  acoust ics ,  result ing in  a  new shoe-box 
shape.

S ite  isometr ic

Sketch p lan 

Her  face says  i t  a l l . . .

Group meet ing

Rework ing the p lans Perspect ive f rom the courtyard

Landscaping concept Instrument l ibrary  precedent  (V is i t 
Phoenix,  n .d.)

"You know your  group is  crazy , 
r ight?"  -  Anonymous architect
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Week 6

Keeping Spir i ts  Up
Going into th is  week,  i t  was important  to  push ourselves  to develop 
the des ign.  Th is  resulted in  a  new approach to many areas  of  the 
bui ld ing,  and our  sanity  was kept  intact  by  chocolate runs and 
outdoor  walks  as  mot ivat ion.

Elevat ional  Strategy
Our e levat ions had been neglected in  our  process,  so a  lot  of 
emphas is  was put  on resolv ing them. We des igned an intr icate f in 
facade system,  which undulates  and forms the colonade too.  The 
mater ia l  choices  were hemp c ladding at  the student  levels ,  and 
recyc led a lumin im f ins  for  the lower  f loors  of  the bui ld ing.

Exper imenting with Roof  Form
Having des igned a  saw-tooth roof ,  we dec ided the organic  form 
emerging in  our  facade treatment required a  d i f ferent  roof  strategy .
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Fin  facade precendent  (ArchDai ly , 
2017)

Mot ivat ional  f lowers!

Updated s i te  iso

Auditor ium sect ion

Landscape p lan

Floor  p lan

Concept  model  of  l ibrary  and 
innovat ion roof

Week 7

Pul l ing Together  Our  Scheme
We made some last  minute changes to the scheme,  based upon feedback f rom 
tutor ia ls .  Env i ronmental ly ,  our  recyc led a lumin ium did  not  a l ign with  our  pr inc ip le  of 
achiev ing a  low embodied carbon.  Th is  resulted in  the dec is ion to use t imber  for  the 
f ins  instead,  and recyc led z inc  for  only  the auditor ium and l ibrary/ innovat ion centre 
roof .  We a lso wrapped the f in  facade around the ent i re  bui ld ing too,  creat ing a 
cohes ive e levat ion response. 

The Design Freeze
Ensur ing everyth ing was f ina l ised for  the des ign f reeze required a  f ina l  push to 
ensure our  des ign was in  the best  p lace poss ib le.  Fol lowing the t imetabled f reeze 
was benef ic ia l  for  us,  as  we were able  to  begin  producing f ina l  drawings ear ly  on,  in 
preparat ion for  the rev iew .

Group Bonding
At the end of  a  long week,  a  group meal  a l lowed us  to re lax  and ref lect  on the des ign 
we had created!

Celebrat ing the des ign f reeze!

Putt ing the mental  health  garden 
to use. . .

Courtyard perspect ive

Publ ic - fac ing e levat ion

Student-teaching deta i l  sect ionLibrary  and innovat ion centre  roof
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Week 8

Model  Making
Creat ing a  model  of  our  f ina l  proposal  bought  our  scheme to l i fe ,  and whi lst  i t  was 
very  intr icate to make i t  effect ive ly  communicated the des ign.  The model  was a  t rue 
example of  team work too,  with  a  product ion l ine  to st ick  on every  s ingle  f in  to  the 
bui ld ing.

Prepar ing for  F inal  Review
Having spent  our  t ime creat ing drawings for  the engineers ,  i t  was t ime to f ina l ise  our 
presentat ion for  the f ina l  rev iew .  After  a  long week making sure everyth ing was in 
p lace,  the des ign was wel l - rece ived.  The late  n ights  were worth i t ,  and a l lowed us  to 
be proud of  the scheme we presented.

Mid-rev iew! "The most  geometr ica l ly  exc it ing scheme I 've 
seen a l l  day"  -  Ka i ,  structura l  tutor

" Are you smi l ing because you're 
happy ,  or  because you're 
deler ious?"  -  Danie l  Wong

Model l ing process

Performance space perspect ive

F ina l ly  bedt ime!

Street- fac ing e levat ion



120 121

ResonanceGroup 18  

Reflections

Beth

Cal l ie

Adam

I t  was very  exc it ing work ing in  the largest  group dynamic 
to date,  which proved to be rewarding most  of  the t ime 
but  occas ional ly  quite  f rustrat ing.  I  fee l  b lessed to have 
such great  group members  to  lean on when t imes got  rough 
and the work load was very  overwhelming.  Our  scheme got 
d iv ided between the group members  quite  natura l ly ,  with  a 
good amount of  switch ing up who d id  what,  depending on 
who managed to get  through thei r  l i st  which worked quite 
effect ive ly .
Work ing with  the c iv i l  engineers  rea l ly  inf luenced our  des ign 
f rom the ear ly  stages,  and i t  was interest ing to hear  the i r 
input  into everyth ing.  Developing the cross  over  between 
our  two subjects ,  and seeing how far  we could push i t  was 
thr i l l ing.
This  pro ject  was an exc it ing chal lenge and honest ly  I  just 
want  to go and s leep.

TED has  been an incredib ly  rewarding exper ience which has 
g iven me lots  of  ins ight  into what  i t  i s  l ike  work ing with in  a 
mult id isc ip l inary  team.  I t  has  been one of  my favour i te  pro jects 
so far  at  un ivers i ty ,  and I  have learnt  a  huge amount over  the 
last  8  weeks.  Not  only  have I  developed my engineer ing sk i l l s , 
but  I  a lso th ink  that  I  have ga ined a  lot  of  knowledge on the 
envi ronmental  and architectura l  s ide of  the pro ject .  I  th ink 
that  we worked wel l  as  a  team,  and I  am very  proud of  the 
scheme that  we have come up with.  The reason behind our 
chosen subjects  is  very  c lear ,  and I  th ink  that  our  bui ld ing 
incorporates  them very  wel l .

The TED pro ject  was a  chal lenging and inspi r ing process 
where I  en joyed the opportunity  to  work a longs ide ta lented 
architects  and engineers .  I  de lved deep into how to effect ive ly 
des ign the bui ld ing envi ronment for  a  scheme which was 
eye opening to a  type of  engineer ing I  never  thought  would 
interest  me.  What  I  wi l l  take away f rom th is  pro ject  is  the 
importance of  communicat ion to be able  to  work with  a 
des ign team to create a  cohes ive des ign.  Overa l l ,  I  en joyed 
creat ing the scheme des ign and would love to work on s imi lar 
pro jects  in  the future. Emma

Rishi

Tara

Éabha

Whi le  often chal lenging,  my exper iences throughout  the 
pro ject  have proven to be innovat ive and transformat ive. 
I t ’s  been a  joy  to  develop engineer ing strategy a longs ide 
arch itectura l  concepts,  to  dr ive  a  des ign that  engages the 
ent i re  team.  Work ing to our  col lect ive  strengths a l lowed us 
to achieve our  ambit ion of  a  music  and neurosc ience inspi red 
inst i tute with  a  susta inable  end-of - l i fe  strategy .  In  the last  8 
weeks,  I ’ve  learnt  a  great  deal  and have come to apprec iate  the 
arch itectura l  process  even more.  I  am proud of  the eff ic ient  and 
creat ive col laborat ion that  underpins  the interconnectedness 
of  engineer ing,  arch itecture,  and envi ronmental  factors , 
provid ing invaluable  lessons  for   the  future.

As our  longest  and most  complex pro ject  so far ,  TED has  been 
a  whir lwind of  development,  creat iv i ty  and col laborat ion.  
Work ing with  c iv i l  engineers  again  th is  year  has  been a 
h ighly  rewarding and informat ive exper ience,  a l lowing us  to 
implement dynamic,  engineer ing-dr iven des ign features  f rom 
an ear ly  stage.  Th is  proved v i ta l  throughout  the pro ject  and 
gave us  the chance to chal lenge the br ief  in  new and exc it ing 
ways.  I  have a lso apprec iated the opportunity  to  engage with 
br ief  resolut ion in  greater  depth than prev ious years ,  with 
t ime to interrogate the scheme at  every  sca le  and develop 
the dr iv ing concepts  and des ign intent. 

Whi le  there have been moments  of  f rustrat ion and stress 
throughout  the past  10 weeks,  my overa l l  exper ience of  the 
pro ject  and group dynamic  has  been h ighly  rewarding and 
enjoyable.  I  am very  gratefu l  to  have exper ienced the TED 
pro ject  a longs ide th is  excel lent ,  (mi ld ly)  crazy  team,  and am 
tru ly  proud of  the scheme we have created!

Throughout  the 8 weeks I  have enjoyed the opportunity 
of  work ing col laborat ive ly  with  engineers ,  developing 
envi ronmental  and structura l  responses a longs ide our 
des ign.  Despite  vary ing opin ions,  our  des ign came together 
wel l  through thorough d iscuss ions and explorat ions of  ideas. 
We def ined our  key  concepts  ear ly  and so were able  to  fu l ly 
integrate them into our  scheme.  We cont inued to push our 
scheme as  far  as  we could,  tak ing on advice f rom our  tutors , 
or  at  least  explor ing suggest ions before out  ru l ing them.  The 
team adapted wel l  to  chal lenges as  our  des ign developed,  and 
shared the work load.  I  en joyed the conceptual  stages,  as  we 
made sure that  everyone’s  in i t ia l  ideas  were integrated ear ly 
on,  and i t  was exc it ing to throw around ideas  and bounce off 
of  each over .  Overa l l ,  despite  the lack  of  s leep,  TED has  been 
my favour i te  pro ject  yet  and I  am gratefu l  to  my teammates!

I  was nervous to begin  th is  pro ject ,  enter ing into such a  large 
group with  many unknowns.  Having never  worked with  most 
people  in  the group,  I  am glad to have come out  of  the pro ject 
with  new fr iends and new knowledge. 
Work ing a longs ide the engineers  opened my eyes  to thei r 
perspect ive on des ign.  Whi lst  our  group d iscuss ions were 
often tense,  the f ina l  des ign ref lects  a l l  of  the hardwork 
we put  into resolv ing the issues.  I  en joyed learn ing how to 
des ign with  thei r  cons iderat ion in  mind,  and they were great 
at  support ing most  of  our  crazy  ideas.
As  a  group,  our  dynamic  was very  successfu l .  From the offset 
we p layed to our  strengths,  and the work was d iv ided up in  a 
natura l  way based on our  ind iv idual  exper iences.  We helped 
each other  out  whenever  i t  was needed,  and the att i tude 
that  we were a l l  in  i t  together  made the long hours  eas ier  to 
manage. 
I  am proud of  the scheme that  we des igned,  th is  has  been 
the  s imultaneously  the most  chal lenging and most  rewarding 
pro ject  I  have had the p leasure to do.
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