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Increasing Change in Geopolitical & Economic Conditions
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HOW THE COST OF LIVING CRISIS WILL AFFECT YOU
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I World Economy is Rapidly Heading Back into Recession
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Impacts on Development Projects
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Key Construction Drivers for BTR Projects
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Modern Method of Construction?
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Modern Methods of Construction?
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MMC has been formally defined...

i GIONL LK s 1
. i peini 1 Thas tisrm ‘pré-manuiachuning’ enCompassas processes axecutod avway Trom final
wivkiaoe, Including in remcte factoras, naar site or on-sile 'pop up” taciones. The
. " pass test i the appcaton of a manulactured kad labrication or consolidation process
' ! N coninalled conditions (al] T Pinal ﬁi.él‘l"ﬂjl_."l"ﬂ.&.l.ﬂﬂ-ﬂ!é worklace taclones”
Modern Methods of Construction e Included in Category 7)
warking group: developing a definition
framewoaork

AEEEE RS
-

E {:ATEGG H‘If I’1 e AUl BCiuring Pre-manufsciuring Pra-manufscturing E h"*rll"q_t:

N DEFINITION (30 primary strucural (20 primary structural E.-:'m;uu::‘ul*. os sysiemised BN SPECTRUM

: sysiems) ¢ primary structure) :

14 © 1

. +}
MODERN METHODS Mg
OF CONSTRUCTION : :

Adciitive manuiaciuring - _ ol : : ned .. - ~. E Pr'liﬂ"ulr AT’-JFILLTFSIS

(11 i mon-strec el

4
CEEEET EEEFEAERBEEE

Cast® pkns mmace



..and PMV can now be accurately measured for comparison

Pre-Manufactured
Value (PMV) (£)

Gross Construction
Cost (£)

x 100
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Developers’ Key Concerns with using MMC

Higher capital costs

Procurement issues/constraints

Mortgageability of MMC products

Funding issues/constraints

Concerns about the resilience of the MMC supply chain
Skills gaps or shortages

Concerns about fire safety

Design issues/constraints

Planning system/constraints

Concerns about quality

Lack of understanding about MMC products and suppliers
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Impacts of Covid-19
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B Very or quite significant Neither significant nor insignificant Not very or at all significant Don’t know/ prefer not to say
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. Maturing market and emergence of new business models...

Mace unveils ‘next generation’
construction method

ISG buys majority stake in
modular specialist ESS Group

BAM acquires stake in Irish
modular homes specialist MHI

JRL snaps up stricken
modular housing firm

Cast® s mmace



...and more evidence that increasing PMV can give better outcomes

Cost Movement vs PMV Programme Movement vs PMV
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Portfolio Continuous Development

Plot NO8 Plot NO6 Plots N18 & N19
Completed 2018 Completed 2021 (Planning TBC)
481 homes 524 homes 848 homes
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Design for Manufacture & Assembly (DfMA)

Where some are scared DfMA and
Wh ? o Where should w ?
ereare wehow standardisation takes us ere should we be

Aririri ] ~~

+ =»

Starting each project with a fresh Stacking rigid Lego Blocks Bringing the two together
ball of clay
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Set goals early

01. Reduce 02. Improve
On-site activity Quality
Environmental impact Certainty
Impact on Students and the Overall design

wider campus
Facilities management processes
Risk
Site Health & Safety
Redesign

Whole Life Cost & Whole Life
Carbon
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Understand programme implications

]
. Glient Client Client 1100% Key
HaWklnS\ Meeting Meeting Meeting 1SD: ©  Clentmesting
01: 02: 03: 1
Brown - Preview: MEP strategies - Preview: Unit/pod types - Review: Unit/pod types s - Endorse: Structural system - Endorse: Unit/pod types . DIMC system evaluation - dlient dedision
- Review: Structural systems - Review: MEP strategies - Endorse: MEP strategies > | |
%Itmcl ‘glo?gkplan - Review: Structural principles - Review: Structural systems 1~ . 0 s D DIMC system evaluation - Design team milestone
uly - Review: Pod/plank system - Endorse: Structural principles 1 S ~dorsemens durings e~
Revision P01 - Endorse: Pod/plank system ! TEmmE @  Coderepmeeting
Arch design
DRAFT SCHEMATIC DESIGN () froezs A 100% 5D

P+W - plan / elevation drops (the by P+W)

Design coordination activities
- Fix structural principles incl. grid & cores - Finalize unit layouts, pod uf)o\og\es and
- Agree floor to floor heights for structural system options wall tolerances
(— Fix MEP distribution & plant strategies ]

CC - cost liaison
Structural system ) @ 100% SD:
01- Validate programming systems & shortlist Shortlis) Shortiic Structulal - Structural system selected
02- Refine requirements & shortlist design

. o System Final system
03- Refine & coordinate structural principles | Gode corpliance principlps pndation selection
04- Finalize system requirements & recommenc P o ; marshall Code czF:mSphance
05- Technical design alongside sub-c Frebnarshal

K--- Sub-c ergagement Sub-c engagement
Stairs
01- Establish typologies / requirements
02- Technical design & sub-c selection
MEP components @ 100% SD: . .
Horizontal / vertical services / plant squip - MEP strategy agreed and coordinated with other DIMC
' o] Shortlis . systems
01- Validate programming systems & shortlist . - MEP de_=|gn - DIMC system components established
02- Refine & coordinate MEP design strategies (FDEG%SCOWD\IHHC% N o sirategies Components
Ll L= = .

03- Finalize component regments & recammend Erdirarshal & marshell recommendation
04- Technical design & sub-c selection
Pod/plank system System @ 100% SD:

01- Validate approach pl vs pod - Typologies rationalized and defined
02- Test interfaces with pods / walls / structure system selection - 8D coordinated to be compatible with general system requirements, allowing for a range of suppliers to tender

03- Refine system / develop typical details T

Pod components
Bathrooms / kitchens / utility cupboards Typology ¥
01- Initial review of unit / pod typologies (o)
02- Rationalize typologies / coordinate interfaces
03- Refine reguirements & recommend
04- Technical design & sub-c selection

Components
recomimendation

Sub-c enfagement

Internal wall system Typology @100%SD: _ )
01- Initial review of GA layouts / typologies (o} (o} prop - Typologies rationalized and defined .

N - SD coordinated to be compatible with requirements
02- Rationalize typologies / coordinate interfaces System

03- Refine requirements & recommend recommendation

04- Technical design & sub-c selection
Sub-c engiagement

Facade @100% SD:
01- Review DIMC opportunities / coordinate (o) - DIMC op portunities identified and coordinated

Bespoke DIMC systems

01 Fivew bespole DINC coporunes e
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Efficiency in cores and

Limited number of apartment
number of lifts

Stacking of apartments
types

DfMA starts with good design

15 x Unit Types

Modularisation /
prefabrication of building

elements

Modularisation /
prefabrication of facade
elements

Prioritisation of key facade
design elements
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Stifling creativity?

PALAZz GUINIEl LuccA
Goldeq Pavl) g, _
K. mQ’U‘(J fmi 7”

APpAnaenls nHL
w(-.)emf. w:nr\%”)mj

LG L
: (Viens b
‘ @ Q) Skt +0AE

\

Cast® ks mimace

i = ;’A“’)!
F Go }] N\?}i@
| +"l"'n'.2\?i,m

e

34/

bu

puvr PO

o <

e

At s

Tovwer, BB

B_lh:): T.llq L(}

Mt e /)

‘1"’\) “arwn)

Wden,

e U IR



S=—=

Planning implications?
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Design ambition

STRATEORD
MAt-2012
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Translating design to manufacture
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Translating design to manufacture
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Standard Chassis — Diverse product
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A project-specific kit of parts

Pre-cast concrete Pre-cast concrete Pre-cast concrete Pre-cast concrete
floor slabs columns shear / core walls stairs

A

Unitised facade Bathroom pods Utility pods Riser and service
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Offsite Infrastructure doesn’t need to be a Factory
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How did it work?
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Comparing High and Low PMV Methodology
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Comparing High and Low PMV Methodology

PMV

0 - T WISt
62% e f— 2o

WY

10 floors: _ s A - 10 floors:

Structure Complete = : Structure Complete
Facade Complete %% | W Facade to Level 1
Service Distribution Complete SR =l J/ Service Distribution None

Bathroom Pods All installed % ' — Bathroom Pods to Level 6
Utility Cupboards All installed B - Y Utility cupboards to Level 6

52 operatives ¥ 120 operatives
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Construction Statistics

— Programme Productivity - GVA  Resources/Floor _

o — Y

o e oo N _f
Y .

L N R \ 22

E .::‘{t .:: ':: ': :
RN 1

O 30% fasterto start fit out £170/hour —Mace Tech 52n0.—Mace Tech : f_;: m

O 18 weeks benefit £60/hour — Trad frame 120n0. —Trad frame 2

Waste on Site Vehicle movements Embodied energy - LS v,
= 4 [0\ =
E! -e o0 =

75% reduction for offsite  40% reductionin HGV ~ 15% reduction through
activities 80% reduction in LCV concrete mix design
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Vertical integration gives more control and better data

e Retrospective carbon assessment of Ep
NO6 = 797 kgCO2e/m?2 (+/- 15%) 4%

Facade Substructure

* Optioneering studies for future

projects’ embodied carbon.
Internal

Finishes

e Smarter use of embodied carbon for 46%
concrete structures:

Superstructure

]
8

CONCRETE MIX - EMBODIED CARBON RATING CERTIFICATE

©  Typical site structural concrete mix - CEMIIB
= /v High replacement mix - CEMIIIC < D;::,,..mi. -
.. 1 Cemifree/EFC mix ———
e 75135 B Cube strength, £, 30 MPa
£ [ e y Cemert type A
g M GGES
i Cement content  260kgim?
T ™ Wik fatia 065
. SEM eontent 40%
Aggregate sz 20mm
- Admistures Suparplasticser

Al figures leg CO,pATY
sunding figures s orty | STRENGTH

T UL S R sppicatio tospacited | CLASS
: Special =275 strength dass | C25/30

—lowartond —Ass —As —A —8B — € —D Specai
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Higher PMV Improving Outcomes for BTR Projects

® £ 1= D

o
O
el
S
o Reduced Programme  Predictable Programme  Same Contract Value Limited Cost Movement Reduced Risk
© Faster route to revenue Mobilisation & IRR ...but better outcome  from Contract Award Fewer Site Unknowns
o
> W N\ 5 (l‘\,
i)
E N AR e
(O  —
>
d Carbon Measuring Fewer Defects More Standardisation Community Portfolio Learning
Better Data 309 total at PC Simplified maintenance  Reduced Disruption Continuous Improvement

Cast® pkns mmace



Where do we go next?

How do we do better?

Brown
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