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A quick introduction to us...

- Background in Architecture & Urban Regeneration, - Background in Economic Development, Innovation

Sustainable Construction & Digital Manufacturing Delivery & International Collaboration
- Likes: innovators, risk-takers & old VW’s - Likes: Pacman, NZ wine (or any wine!) & coloured spreadsheets
- Life motto: “Those who think the world can’t be - Life motto: “Share your enthusiasm. Walk your talk.

changed should get out of the way of those changing it” Dance and sing in the rain. Make today worth remembering”




So who are CSIC...7?



We are Scotland’s V.,
national innovation centre - -
for the built environment. —

Our Vision
A better built environment that delivers inclusive and
sustainable economic, social and environmental impact.

Our Mission
To mainstream an innovation culture that accelerates the

transition to zero carbon.



Innovation
Centres

Supported by The Scottish Funding Council,
Highlands and Islands Enterprise and
Scottish Enterprise.
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We believe
Innovation Is change
that unlocks new
value.




OUR CONNECTED COLLABORATIVE OUR INNOVATION FUTURE SKILLS
ECOSYSTEM PROJECTS FACTORY PROGRAMMES
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OUR
INNOVATION
FACTORY

‘ ‘ the UK construction

industry’s first dedicated
digital manufacturing,
prototyping & future skills
centre of excellence

Andrew Wolstenholme ansPUSTION
UK Construction Leadership Council ANGVATION 10

CENTRE






WE DELIVER IMPACT ACROSS
FOUR PROGRAMME AREAS:
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20 fully funded MSc’s/year driving innovative R&D




Our young leaders ecosystem, driving change across the built
environment, reverse mentoring, disrupting the status quo
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MULTIPLY

The UK'’s First Commercially Manufactured
Hardwood Cross laminate timber structure

BUILDING
SUSTAINABLY




K-BRIQ: THE WORLDS FIRST 90%
RECYCLED BRICK

A simple, innovative and environmentally friendly solution that L
addresses the construction waste challenge SUSTAINABLY

KENOTEQ




I-CON PLATFORM

I-Con provides resources that address challenges faced by the
sector to aid recovery and build resilience for a better future

underpinned by innovation. DIGITAL
TRANSFORMATION




BE COVID SMART

An free online immersive learning tool to promote safe
working and learning in construction during Covid-19

DIGITAL
TRANSFORMATION

e 0 information hotspots to view
® 0 questions to answer
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OFFSITE READY

A train the trainer programme to promote best practice In
teaching offsite manufacturing skills

ADVANCED
MANUFACTURING

A30HAR

TEACHING IN CONSTRUCTION

Launch webinar 23rd April - Sign up here



MAKE IT SMART HUB

A one-stop-shop for construction and manufacturing
Innovation in the Highlands & Islands

ADVANCED
MANUFACTURING

-

—— ALl IIE!@

/EXPLORE AR e

Innovation - o== f 22 = Innovation B mms A LR

- e st *

..“.- - & AR . \ - ulixs < - -
- o ‘."". ANEHE i T¥ces - -
SRS .- * ~ 2 y ok - -
“* o - - - § o > s Al % T veid - am > e mms A -
“’ ( < - k . ."‘ 3 N W " - g YR T &
. 4 . g Ji S LW 4 k N s s e > . -
- -— > 3 1 i A o ¢ - '
' Ve - b

R = : = w '7

Innovation o8 m=x M S8 = Innovation B pEa A SR



Offsite In Scotland



Renowned expertise...

Off-site and industrialised
timber construction

Forestry and
Edinburgh Napier . Cotearacnd oo
UNIVERSITY

OFFSITE SOLUTIONS SCOTLAND NNOVATION
CENTRE

Centre for
Offsite Construction + '
Innovative Structures bmt;ggi_q

Strategic Integrated Research in Timber




Offsite categ

orisation...

CATEGORIES
2-D Elements 3-D Modules
Walls Floors Roofs
Uninsulated Uninsulated floor Uninsulated Uninsulated
open panels: panels with open panels: modules
with first skin on decking only on with first skin whose
only one side one side and on only one surfaces
(e.g. OSB on one exposed side (e.g. OSB have first
side of timber joists/beams. on one side of skin on only
panels). timber one side.
panels).
Insulated open or| Insulated floor Insulated open Insulated
closed panels| panels without or closed panels| modules
without  finished finishes. without finished| without
linings (e.g. SIPs). linings. finished
linings.
it
<
8 Insulated closed Insulated floor Insulated closed Insulated
E panels finished on n . e panels finished on panels finished modules with
< one side (either one side (either on one side finished lining
8 _|internally or upper or lower (either on one side
a externally). side). internally or (either
externally). internally or
externally).
Insulated closed Insulated floor Insulated closed Modules fully
panels fully finished floor panels fully panels fully finished on
finished internally | ! i |finished on the finished all sides, with
and externally, e = upper and lower internally and integrated
with integration of| ! D D D i |sides, with externally, with services (i.e.
services (i.e. with | ¢ i |integration of integration of with
- electrical and i |services (i.e. with services (i.e. electrical and
mechanical ' finished ceiling " |electrical and with electrical mechanical
services, windows mechanical and mechanical services,
and doors). services). services, windows and
windows). doors).

SPECTRUM

MMC

CATEGORY
DEFINITION
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Strategic alignment...

Enablers Forest Products

AW PYLISIRT

Gr oup Strategic Integrated Research in Timber
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FLOORING « CLADDING - DECKING

ALEXANDERS \.‘
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timber frame | engineering T \ ‘ ‘
GLENALMOND Norbord

TIMBER COMPANY

AN
DONALDSON

TIMBER ENGINEERING

FLEMINGHOMES
TIMBER FRAME SELF-BUILD. YOUR HOME. OUR PASSION.
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Sustainable growth...

« 86% new build housing in Scotland uses timber frame

construction
o of which 78% is open panel timber
o of which 14% is advanced closed panel timber
o of which 8% is volumetric timber
« The UK requires approx. 300,000 homes per annum

sawnwood E
3.7Mm® - 34%

wood-based
panels
3. 1M m? - 28%

construction

paper and

paperboard 2.25M m?
3.9M m? - 35% 20%

pellets and

briquettes iyt ppustaiii
0.3M m? - 3% piisissrmiscr i

The current value of £300
the offsite sector in

Scotland V111 1ON

1l »

of offsite manufacturing

facilities in Scotland 1—"
I Of the waste generated during

offsite manufacture is recycled

1,800 PEOPLE
Are currently employed
within the Scottish
offsite sector
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MVP
Garden Office

[ ¥ 4

COMMERCIAL

NearHome
MVP
Retrofit Office Hub
Covid Response

RETROFIT

G\ Il\ Demonstration

Extension Solution
DOMESTIC

/ J e 2 Bed modulor home
v\/

ESTEEM ="

SINGLE
DWELLINGS
DOMESTIC
- \J Q G COP26 Demonstrotor
(WD B |
MULTI-FAMILY
COMMUNITIES
Forres Sustainoble
N Small BLIInﬂn Unit
/ l PORTAL Demonstrator
SHORT SPAN
Structurol prototype to
COMMERCIAL volidate use for

commeorciol CLT
manufacturing focllity

New

Tt Centre for advanced
("‘| 0 "1 (}} timber technology
- tacitity

In 1echnology

& Engineering

P U B L l C EDUCATION

Yotal additional project value
leveraged ogainst and unlocked by
succossful SBRI Phose 2 funding:

A series of innovative projects which serve as ideal case studies for the use of homegrown mass timber products.
These projects are not directly funded by the SBRI Phase 2 funding, but are predicated on the outputs of the

proposed project,

CLT GLT
NLT GLTP
£35k

NLT
GLTP
£220k

CLT GLT
GLTP
£30k

CLT
GLT
£70k

CLT GLT
NLT GLTP
£250k

CLT
GLTPF
£210k

BELFAST
TRUSS
£55k

CLT GLT
NLT GLTPF
£950k

£1,820,000

£3,570,000

| LEVERAGED PROJECT

VALUE

NLT
GLTP
£15k

& #8 curoue
GLT,NLT
£85k

CLT GLT
NLT,GLTP

£160k

% CLT
e GLT
' £240k

CLT GLT
NLT GLTP

£260k

CLT,GLT
%%/ NLT,GLTPF
y, 7 £750k

CLT,GLT,
NLT,GLTP
£240k

§  CLT GLT
B NLT GLTPF

Total additional project value
leveraged ogainst and unlocked by
successful SBRI Phose 2 funding:

MVP
Gorden Office

Ofigrid Cobin

i
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0ff Grid TRAVEL [

RETAIL

COMMERCIAL

Demonstrotion  davidblaikiearchitects

Private Home

Exemplor
Privoto Dwelling

Section 79 Exomption
Private Dwelling

Exemplar Co-Housing

Covid Response
School Extension

GenZeto Future School
Systom Kit of parts
development

£1,750,000

SHIGERU BAN ARCHITECTS ,Q

SINGLE

WAUOH THISTARTON ARCHITECTS DWELLINGS

PRICE&MYERS

DOMESTIC
[AYA
MULTI-FAMILY
COMMUNITIES
a5 PUBLIC

for Education EDUCATION



Case Study #01



TRANSFORMING
HOMEBUILDING

AIMCH

TRANSFORMING
HOW WE BUILD HOMES

STEWA RT e
~ INDUSTRIAL UK Research
e FORSTER & STRATEGY and Innovation



AIMCH: PARTNERS

£6.2M 3 YEAR FOUR KEY TWO RESEARCH &
PROJECT WITH £4M INDUSTRY PARTNERS INNOVATION PARTNERS
IUK FUNDING
STEWART V % rRUCTIg
ﬁ UK Researcl] Milne coN> AT?gmNLANn
and Innovation v FORSTER INNOV. CERIITFIE

NV INDUSTRIAL
STRATEGY o St L&Q




AIMCH: OBJECTIVES

To deliver modern methods of construction (MMC), using panelised offsite systems
(OSM) that are cost neutral, higher quality, faster, safer, robust and more productive tha
traditional masonry methods of construction.

DIGITAL WORKING OFF SITE ON SITE LEAN HOMES FOR
AND MANUFACTURING & ASSEMBLY & SALE OR RENT
STANDARDISATION INTEGRATED MONITORING

SUPPLIERS




AIMCH: INNOVATION JOURNEY A

AIMCH
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: i Factory Standardisation & Scaling Advanced
Site Monltorlng Digital Working up OSM / Prototype

Measure, Analyse, Validate & Business Case

Cost Neutral Cost Beneficial Cost Viable
PMV = 20% PMV = 30% PMV = 40%




AIMCH: PREDICTED OUTCOMES

MMC and panelised OSM for same cost as masonry, that is faster, more
productive, safer and higher quality

4 Improve build quality
v Improve HSE

v" More attractive careers Cost =Equal or cheaper
v i i
Reduce time to build Time Half the time to build
v Increase productivity
v" De-risk construction Quality Y4 of the cost of defects
4 Improve predictability
PMV Increase from 5% to 30%

v Reduce waste time and materials
v Increase PMV
v Mainstream Panelized Offsite



AIMCH: PREDICTED IMPACT A

AIMCH

STATISTICS

120,000

Additional homes each year for the same
or less cost than traditional craft methods.

O Faster The number of UK , \
build homes to be potentially
O time / impacted by AIMCH

partners delivery each year.




AIMCH: OUTPUTS TO DATE

DFMA GUIDE TO TIMBER PANELISED  DESIGN STANDARDISATION AND
MMC PRODUCT FAMILIES

n offocdne
xh The
2RI oo

Sexkndsiion ks onbc ¥

AL MORE READ MOS!

ADVANCED MMC PROTOTYPING —
MODULAR ROOF INSTALLATION

READ MORE

MIDWAY POINT PROJECT OVERVIEW  TRANSFORMING HOUSEBUILDING:
KEY FINDING FROM THE AIMCH..

grshol ol the

READ MORE

=2

;y n

Creating a digital

\ecosysrem

GUIDE TO CREATING A BIM

DIGITAL BUSINESS SYSTEM
HOUSING MANUAL

READ MORE

READ MORE

warnnglos

READ

READ MORE

PRODUCTIVITY MAPPING AND
LITERATURE REVIEW

DESIGNING A FUTURE FACTORY -
MATHEMATIC MODELLING

he Univorsty of Dundos i assocabion with
Whoic Ly
ty

Cenlre

READ MORE READ MORE

AIMCH

TRANSFORMING
HOW WE BUILD HOMES

Work package 5:
Guide to Creating a BIM
Housing Manual

February 2021

AUCT) STEwART
18R o~ Miine

onAnwnr * pousTAL Eull‘wrh
o TRATECY and bnnovation

AIMCH

TRANSFORMING
HOW WE BUILD HOMES

Work package 5:
Design Standardisation Studies
& Product Families

February 2021

L8Q ==z~ Milne
©EAREAT e moume o B

www.aimch.co.uk/outputs
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Case Study #02



Edinburgh Homes Demonstrator

20,000 affordable homes are
required in the next 5 years across
6 Scottish Local Authorities

This needs to be delivered in a way
which improves:

Quality and consistency;

Greater standardisation:
Faster and more affordably;

and to zero carbon standards




Offsite Housing Research Project

Scottish Government
Riaghaltas na h-Alba
gov.scot

/Offsite Construction\ ( Expert Interviews \ >I<

i(" IH' Edinburgh Napier‘

UNIVERSITY
Analysis of 3,500 scientific Review of 500 academic » Offsite construction _—
documents publications * Provision of affordable -
/ \ ) \ housing ) OFFSI'!'EHST(IDALNL:TIONS
SCOTTISH
/ Desktop Study \ ( Case Studies \ / Co-Design \ TRUS%UTURES
Workshops
/B.B&\ €DIN BVRGH =
THE CITY OF EDINBURGH COUNCIL
Offsite construction sector - — Key stakeholders involved in C SCUTLAND
in Scotland: Offsite Housing Projects in the delivery of affordable 'NNOVAT(!;%NTRE

\Productivity and Growth) \ Scotland / \ housing in Scotland )




Key Objectives

DFMA and
Standardisation

Off Site
Manufacturing

On Site Factory
Assembly




Initial Project Outcomes

Edinburgh Home
Demonstrator

www.cs-ic.org/library/edinburgh-

home-demonstrator/
aUCTIg
moration s P | ' v. GUNST SCO]I.\ILAND
S e NOVATION
s CENTRE

= SO ks *EDINBVRGH: pq==—= T

oFFETE SOLUTERS TR




&

Scottish Local
Authorities

10

Mass
Customisable
House Types

1,000

Repeatable,
Sustainable &
Affordable Homes

1

New Blueprint for
Procuring Value

CTi
sTRUCTIgy,
coN SCDTLAND
nNOVATION
CENTRE



Case Study #03



Bio-OSM:

Scotland’s First Offsite Manufactured, Homegrown, Mass Timber Dwelling
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Collaboration partners...

ETE UNIVERSITY OF

4P CAMBRIDGE

Institute for
Technology and
Engineering

L

Centre for
O Offsite Construction +
Innovative Structures
LAING O'ROURKE

CAMBRIDGE
‘ INNOVATION
PARKS LIMITED

GenZero
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LAMELLA PREP

CLT MANUFACTURE




GLT MANUFACTURE NLT MANUFACTURE




GLTP MANUFACTURE MODULE ASSEMBLY
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COP26 Demonstrator...




Case Study #04



NearHome Working Hubs:

Building 20 minute Communities from an Offsite Kit-of-Parts

TRANSPORT
SCOTLAND




A sustainable approach to retrofit
which minimises waste. The kit of
parts can be reused multiple times
and the structure is made of local
natural materials with a reduced
carbon footprint. Furthermore,

at their eventual end of life, the
subassemblies can be easily
disassembled into their constituent
parts for full reuse or recycling.

Support for the creation of a
network of hub offices throughout
Scotland, reducing the amount

of car travel and providing a
workplace option within walking/
cycling distance for users. This

will enable healthier lifestyle
choices and reduce the amount

of car journeys undertaken for
commuting.

NearHome Working Hubs:

A product that prioritises value
as well as costs. NearHome

is designed to be in line with
typical fit out costs, but has the
added advantage of a sustainable
approach with a greatly reduced
carbon footprint. Because of its
minimal reliance upon external
structure it can also be utilised to
retrofit buildings where cost may
have been a prohibitive factor.

Supporting users' health and
wellbeing. The latest research in
reducing the impact of COVID-19
has been taken into account when
pulling together the design. The use
of timber as the main material has
also been shown to be beneficial in
reducing stress levels. All materials
have low or no Volatile Organic
Compound content, resulting an an
improved air quality.

Building 20 minute Communities from an Offsite Kit-of-Parts

An open source toolkit which has
been deliberately designed to

be simple to replicate, providing
opportunities for potential users
and construction firms across the
country. In future phases the design
will be continually refined to ensure
that it is accessible to as many
companies as possible.

Promoting the use of Scoftish
timber. Recent research by
members of the NearHome team
has proven the viability of Scottish
timber as a building material.

The use of this product provides
support to the economy and
mitigates for the vagaries around
the availability and fluctuating
costs of imported alternatives.

TRANSPORT
SCOTLAND

COMHDHAIL ALBA

Built in flexibility which means

the structure can also be used

to form a standalone building

as well as a retrofit. We recognise
that not all locations that would
benefit from a hub office may have
a suitable building in place to
retrofit, so the kit of parts can be
used to construct a new build office
if required.

Inclusion of a state of the art,

yet low cost, loT sensor network
which will allow non-intrusive and
effective monitoring of the building
and the occupancy rate. This will
provide hard data to help refine
the design in further phases and
improve the performance.






Thank you.

Any questions..?
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