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“We have arange of perspectives on
“modernised construction...

Influence Insight Impact
Industry leadership MMC Market Convening partnerships
We work with Government and industry bodies 3 2 5 + Direct supplier relationships Ad\]/cisolry, Zacilitation and imp;lzmentadtion
or leading aggregators of deman

to shape the future of our sector:

mapped against capability
and experience

e Authored UK Government MMC definition framework )

4% GREATER
L‘--‘ﬂi th Cymiu LONDON
Vil Government AUTHORITY

e Established PMV as solution-agnostic success measure
e Shaped Homes England & GLA funding strategies for MMC

e Partnered WMCA to create industry-leading
Homes of the Future Standard

r’ Scottish Government ‘ % West Midlands
. Riaghaltas na h-Alba 4 Combined Authority

International reach Delivering at scale

Procurement, commercial, project and contract

Our work outside of the UK enables us to stay at
management on major high-PMV projects

the forefront of international trends and issues

I\/Iodernisati:on
advisory -
to leading

Supplier and project benchmarking

ring lessons Industry leading performance

ed and benchmarking using established

ping future metrics and data capture methods

housebuilder strategy P
| O‘i Y CoIIaborati\l:e Industrialised Smith’s Garden College Road, Croydon
Q_\!L}) DfMA and : construction Birmingham ¢ World's tallest
procuremer?t insight for e Europe’s largest Category 1
GOVERNMENT  3dvisory for Riemis residential BtR project to use MMC tower
new schools design guide
w s ign gui Category 1 MMC e 817 co-living
* 550 homes, 30% apartments 40%
embodied carbon embodied carbon
reduction reduction

Cast



Ourevidence shows thatincreasing PMV
can drive betteroutcomes

Embedding a DfMA approach and engaging early with stakeholders can lead to better results from manufactured solutions, as demonstrated across

our outcome metrics
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Cost Movementvs PMV

10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0%
PMV

Productivity vs PMV

10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0%
PMV

80.0%

80.0%

Programme movement
(Stage 4 Programme vs Actual Completed Days %)

Speed (mZGIA/day)

40.0%

35.0%

30.0%

25.0%

20.0%

15.0%

10.0%

5.0%

0.0%
0.0%

100

20

80

70

60

50

40

30

20

10

0.0%

Programme Movement vs PMV

10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0%
PMV

Speed vs PMV

10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0%
PMV

80.0%

80.0%



The challenge is convincing clients to engage
early enough to realise these better outcomes

Historically clients seek to keep options open and secure planning before deciding how to deliver the scheme, eroding some opportunities for
different solutions.

Introduction of the BSA gateways process presents the opportunity to drive greater engagement earlier in the design process.

Category 1

Category 2

Category 3

Category 4

Category 5

Calegory 6

Category 7

000 00
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Example outcome metric definition

We need to prove the — _
value of MMC and PMV .
to allow earlier -

Why we use this metric

To project the likely outturn position of a project based on the construction
strategy and the MMC approaches used. Higher PMV projects typically see less

[ ]
( :O m m I t m e n t design change after Stage 3 and should result in less additional project cost

o calculate the metric

ric is a measure of Gross Construction Costs at Final Account (Actual
nst Gross Construction Cost at RIBA Stage 3 (Planned Cost). It is
5 a percentage, calculating the difference between Actual Cost

“ost. The Gross Construction Cost excludes enabling works such

MMC is a means to an end.

Cost movement

n data is provided by the project’s Cost Manager. 8%

~cted Final Account on agreed regular intervals

To measure and demonstrate the value of using “usl Final Account at the end of the project
MMC and increasing PMV, we have established a set
of core outcome metrics.

Cast Consultancy | Better Project Outcomes.

For each we have defined the calculation methodology Full suite of outcome metrics
in detail, established the data sources, and have
established an approach to capturing data on every

project Cast delivers. .,'~. \I’ .__.-_; ./.\.
‘ \ 4 \./ "

By using these measures, we can quantify the benefit Cost movement Productivity of Waste Community Pre-manufactured
. . . . . between design workers on site generation disruption value

that MMC s delivering in terms that clients and completion

understand and that respond to their key drivers.

¢ e A A

Programme movement Speed of Defects and Health and safety Whole-life and
between design and construction ratifications incidents up-front embodied
completion carbon

Cast



Data capture on projects demonstrates the
translation ofthe theoryinto real benefits forclients

Brent Cross Town

Brent Cross Town — Plot 13

PLOT 203 Project details

Client: Related Argent

Location: Brent Cross, Greater London
(GIA) 273,500 ft2

Solid Wall ' Size:
Unit numbers: 249

Hollowcore Floor
Unit

Stairs and

oy
& o
.,% Landings
$

Structural Fagade Deltabeam
Cast

Brent Cross Town — Plot 14

Project details

Client: Related Argent

Location: Brent Cross, Greater London

Size: (GIA) 288,000 ft2
Unit numbers: 286

Apr-23

May-23
Jun-23
Jul-23
Aug-23
Sep-23
Oct-23

Nov-23
Dec-23
Jan-24
Feb-24
Mar-24
Apr-24
May-24
Jun-24
S [Aug-24
wlsep-24
Oct-24
Nov-24
Dec-24
Jan-25
Feb-25
Mar-25
Apr-25
May-25
Jun-25
Jul-25

Aug-25
Sep-25

Oct-25

Nov-25
Dec-25

)
=

Frame & Fagade

Fit-Out

Landscaping

Frame & Fagade

Fit-Out

Landscaping

10% Quicker duration on site
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Data capture on projects demonstrates the
translation ofthe theoryinto real benefits forclients

Brent Cross Town

The data we are capturing allows us to identify the real benefits being delivered and probe other areas for further interrogation.

60 m2,/Day

50m2,/Day

40 m2/Day

30 m2/Day

20m2,/Day

10 m2/Day

0m2/Day

B0 m2,/Day
70 m2/Day
60 m2,/Day
50 m2,/Day
40 m2/Day
30m2,/Day
20m2,/Day
10m2/Day

0m2/Day

Speed (m2 / Day)

51 m2/Day

42 m2/Day

Flot 13 Plot 14

Speed and PMV

/L/

Plot 13

Plot 14 Projectl Project? Project3 Project4 Projects

m Spced (M2 [ Day)  s—RnY

BO%
70%
60%
50%
40%
30%
0%
10%
0%

280

270

250

240

230

014
01z
010
008
0.06
0.04
002
0.00

Waste (Tn / £100k)

Plot 13

Plot 14

Vehicle Movements
(Nr / GIA m2)

Plot 13

Plot 14

£180.00/hr
£170.00/hr
£150.00/hr
£130.00/hr
£110.00/hr

£30.00/hr

£70.00/hr

£50.00/hr

30,000.00
25,000.00
20,000.00
15,000.00
10,000.00

5,000.00

Productivity (£/hr)

m—Plot 13 e—Plot 14

Average Labour Hours / Month

Plot 13 (to Month 8)  Plot 13 {to Month 14) Plot 14



Data capture on projects demonstrates the
translation of the theory into real benefits for clients

Traditional vs Mace Tech at East Village ] Compa ring hlgh and low PMV methodology

62% 46%

PMV PMV

10 floors: 10 floors:

Structure Complete Structure Complete
Facade Complete Facade To level 1
Service distribution Complete Service distribution None

Bathroom pods Allinstalled Bathroom pods To level 6

Utility cupboards All installed Utility cupboards To level 6

52 operatives 120 operatives

Cast



Data capture on projects demonstrates the
translation of the theory into real benefits for clients

COMMERCIAL QUALITY

WASTE ON SITE

L ) 75% reduction for

offsite activities
L
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A Collaborative
Approach to
Advancing MMC

Curtins | PCE€ Ltd




D’[' MA

—REEDOM & FLEXIBILITY
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OLLABORATION HYBRID DfMA SYSTEM BUILDS OFFSITE OWNERSHIP



Curtins

Building a
better future
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2 x Consultancy of the Year 2024

Purpose Driven
Our Values

Embodied

Target by

2030

SEVEN

SPECIALISMS

CIVILS | STRUCTURES 1 I

TRANSPORT PLAMMING
EMVIRONMENTAL

INFRASTRUCTURE GEQTECHNICAL

CONSERVATION & HERITAGE

Curiosity Being Human Integrity

LOCATIONS




PROJECTS

Q@ o0
HMP Featherstone, ~ Broadmoor Hospital, Berkshire 0 Birchin Way Custody Suite, Dakota Hotel, Manchester
Staffordshire ) Client: West London Mental ) Grimsby Client: Evans Property Group
Client: Ministry of Justice (] Health NHS Trust =] Client: Humberside Police Force Value: £60m
Value £250m Value: £150m Value: £14m
o O Q0
Middlemoor Police Station Chapel Wharf, Manchester HMP Five Wells, Wellingborough o Interdisciplinary Biomedical Jeffery Cheah Biomedical
Custody Suite, Exeter Client: Dandara Client: Ministry of Justice S Research Building Centre
Client: Devon and Cornwall Police Value: £130m Value: £253m N Client: University of Warwick Client: University of Cambridge
Value: £26m Value: £54.3m Value: £96m
o GO
Mount Oswald - Sir William Henry Bragg Building ™ Golden Jubilee National Hospital, HMP Glen Parva / Fosse Way;,
Client: Durham University g Client: University of Leeds S Surgical Centre, Glasgow Leicestershire
Value: £80m N Value: £96m N Client: NHS Scotland Client: Ministry of Justice
Value: £43.5m Value: £286m
o o o
Brent Cross Plot 14, North London Brent Cross Plot 1, North London Birmingham East Side Locks HMP Milisike, York n
Client: Related Argent Client: Related Argent Client: Alumno Client: Ministry of Justice 8
Value: £85m Value: £100m Value: £35m Value: £400m o
o
HMP Glasgow Orchard Wharf, London HMP Gartree, Leicestershire .
Client: Ministry of Justice Client: Regal London Client: Ministry of Justice -
Value: £400m Value: £500m Value: £440m
0 hyTower® projects o Award winning projects




SERVING ALL BUILD

oo — = — = = I
‘& RESIDENTIAL EDUCATION
{88 3 PROJECTS 3 PROJECTS
¥ c635m £250m

LIVING
COMMERCIAL , N i
EZPSFLOJECTS 1 PROJECT | i~ S
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HEALTHCARE PRISON
2 PROJECTS 8 PROJECTS
£2bn

£195m
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EARLY ENGAGEMENT

OPTIMAL DESIGN CONFIGURATION

HYBRID STRUCTURAL MATERIAL FLEXIBILITY
EFFECTIVE VALUE ENGINEERING

IMPROVED COORDINATION OF M&E, SERVICES,
AND FITOUT

FULLY INTEGRATED OFFSITE SOLUTION AND
REDUCED ON-SITE WORKS

FASTER AND MORE ASSURED PROJECT
DELIVERY

GREATER COST CERTAINTY

MORE SUSTAINABLE CONSTRUCTION
SOLUTIONS

OPTIMAL SUPPLY CHAIN ENGAGEMENT

Preliminary design

7’ N
/ N\

’ Curtins \
/ \

Building concept Detailed design
\
hyTower® approach i

Inspection
& handover Manufacture

' PCe Ltd /

\ /
N\ 7/
Assembly Delivery



D’[' MA

REEDOM & FLEXIBILITY

REDUCED CONSTRAINTS | INCREASED OPPORTUNITIES

DETAILED REDUCED OPTIMISED HYBRID VERSATILE INTEGRATION
DESIGN EMBODIED PROGRAMME MATERIALS & SUPPLY CHAIN
COORDINATION CARBON PRODUCTS



Architectural and engineering
information Spatially Coordinated

Siage 3 4 All design information required to
manufacture and construct the

M E N T C < project completed
Spatial Technical

Coordination Design

_-- Engineering

-

Site and Logistics «_ .

_--Architectural

R N P e G TR Design
Procurement Model --- 9
& Timeline
_______________ Programmes
M&E Strategy ---~

“~~Mindset

Cost Plan -~

I
I
)
1
1
1
I
1

Missed Op'porTuni’ries



Architectural Concept approved by the

Stage 2 j;"'" “"1 client and aligned to the Project Brief
\
%ﬂ’
Concept
Design . Structural Grid Different

. = g Components
Site Logistics I 5
- Coordinated Approach . _ .

- Risk Reduction

KoP & ==

Choice

_- Architectural Intent

MMC Aggregation --""" _.-="" - Fagade Modularisation
- E'pp:gnrﬁtum_’rles Analysis - Finishes Strategy
- Optimisation - Fenestration
- Spacial Coordination
Cost Plan--""
- Alignment "~ Programme
- Value vs Cost - Alignment
; - Optimisation
M&E - Transparency
- Structural Zones - Streamlined Delivery

- Distribution Strategy
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DfMA OVERLAY

Curtins Involvement
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Preconstruction team engaged

Procurement
+

* Early supplier engagement
+ Early supplier Orders (Mould, encast
items etc)

Onsite project
delivery teams
engaged

= Design team appointed
* Any specialist designers engaged

S ——

,/_"\.l
H 3 Developed Design
|

Concept

Design 6 Handover

4 Technical Design

5 Construction

3.1 3.2 4.1 4.2

Offsite elements
manufactured, delivered to

Project brief and DfMA
concept strategies

developed, including;

= Early specialist

Full DfMA startegy review

+ Full design appointment

» Production and sign-off

site and installed

« Concept design engagement including; * Calc packs including of shop drawings
« Sustainability = DfMA concept * Design load take-downs, * Coordinated free issue
outcomes strategies developed in * Manufacture robustness, stability, items delivered to
« Cost plan greater detail spatially * Assembly and elemnt designs factories
« Health & safety * Enhanced detail for * Logistics produced * Benchmark sample
strategies cost plan and + Other trade interfaces * Model fully coordinated, units produced &
« Strategic engineering construction strategies * Project milestones panelised inline with signed off
intent + Stage 3 design pack developed DfMA
» Early Technical including layouts, strategy and layouts
validation of solution models, and intent for froduced.
connections / + Completed & Frozen
interfaces Structural,
* Updated price provided Architectural and MEP
& signed off by client design coordinated &
team against agreed received
stage 3 intent
Outputs Outputs Outputs Outputs Outputs

» Specialist input

* Spatially coordinated
layouts

Stage 3 DfMA report
Stage 3 design pack
Spatially coordinated
model

Full order

Cale packs
Co-ordinated model f
layouts

Supplier Orders

* Shop drawings
* Benchmark panels

« Offsite manufacture
* Onsite construction




DfMA & EARLY ENGAGEMENT
OPPORTUNITIES
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CUSTODIAL
PLAYBOOK

EARLY DESIGN

HANDOVER DELIVERY

COMPLETE BUILD SYSTEM
PLAYBOOK FROM EARLY
DESIGN TO STRUCTURAL
HANDOVER

Duct Wall

Design Manufacture Logistics Assemble V

1.0M 2 LEG
CHAIN SLING
17 TONNE

3NO.RD30
SWIVEL
LIFTERS

| '

puctwaw Bl

6.84 TONNE

i

H
4
i

Overview Considerations ~>

Design ; . The Duct Wallis ane of the five components

= Review Lessons Learnt Documents
thy PR "

Logistics The sequence of build needs to be agreed - Review Lessons Learnt
f

Assemble Once the

its final I

Electrical feed Once the
weight o
Demisting pipe Jo i
Ventilation Position
Call buttons highlight
the duct
e O e e g correct g

Shelf

Sink fixture component

— sink waste b
| Toilet waste 2

Manufacture

Lifting At this pi
t installed
componen plaRvAl
parts canbele
is positic

level anc

gear and

Designated
propping point

Overview Considerations

Overview

load bea,
compong Duct Wall

5 TONNE CHAIN

Considerations

External Wall being

als are clearly identif

Tt

HybriDfMA Secure-Prison System - Lifting Plans

3NO. RD30 SWIVEL

LIFTERS

een
irds

-
]
5]
€
]
-
E
]
o

g

-
o
S

(=]

tis mixed
rature
agreed

as per the

wcation
sitally at

een
irds or poor



ASYSTE
SUCCES

i P @

8,000+ 55,000+ 5 EMBODIED
CELLS FABRICATED REPEATABLE CARBON
DELIVERED COMPONENTS COMPONENTS SAVING

@ cO%sTUDY 0-350

(1) CO% STUDY 350-400
CO’ STUDY 400-450

() co% STUDY 450-500

12-15%

?

N/*/i —— |7  ;
(ol T IM"

1000 300,000+ 6.75 LABOUR
AAéYSEEFIQ\'/IA‘gEY TONNES OFFSITE WEEKS SAVED
INSTALLED  INTEGRATIONS  PER CELL
45 CELLS DAILY

PER WEEK

@ CO% STUDY 500-550
@ CO% STUDY 550-600

@ CO% STUDY 600 AND MORE




OFFSITE INTEGRATION
WEATHERPROOFED ASSENMBLY
CONCURRENT CONSTRUCTION
FLEXIBLE GRID

NO SCAFFOLDING/BACK-PROPPING
EXCELLENT THERMAL, ACOUSTIC, AIR
TIGHTNESS, VIBRATION, AND FIRE PROPERTIES
JP TO:

« 50% FASTER

« 80% LESS DELIVERIES

o 80% LESS REQUIRED OPERATIVES
« 90% LESS WASTE

« 32% [LESS CARBON

y [ LTS

|| /| /[ /]S : ? o
£ " —yy [ & s




ART OF THE
POSSIBLE

= R,

RESIDENTIAL SYSTEM DELIVERY

Core A~ Typical Stair Plan (Levels 2 to 11)

STANDARDISED STANDARDISED STANDARDISED STANDARDISED STANDARDISED STANDARDISED
WINDOW M&E CORE CORE BALUSTRADES ROOF
INTERFACES INTEGRATIONS ARRANGEMENTS  INTERFACES INTERFACES




JOURNEY

S TN SN S
EA = wmm w.

Ay

CONCEPT DESIGN

— SAFETY
— QUALITY
— SPEED
— VALUE

— LOWER RISK
— SUSTAINABILITY
— CERTAINTY

aasss—————————————————————seeeeeeeeeessssss D IGITAL

DfMA COLLABORATIVE APPROACH | COORDINATED DELIVERY

DETAILED DESIGN

i — COORDINATION < {i§

CONSTRUCTION DESIGN

HANDOVERS LIFTING AND ASSEMBLY LOGISTICS




DIGITAL

JOURNEY
asseeeeeeeeeeeeeeeeeeeeeeeeesesssssmmn AP INTEGRAT O N 50 )

DESIGN DATA CAPTURE DATA MANAGEMENT DIGITAL TWIN

OF TRUTH

COMPONENT * QUALITY

LIFECYCLE ASSURANCE




EXAMPLE

PROJECT: CAPELLA PROJECT: IBRB PROJECT: ICEPS PROJECT: PLOT 1 PROJECT: PLOT 14

SECTOR: EDUCATION SECTOR: EDUCATION SECTOR: EDUCATION SECTOR: COMMERCIAL  SECTOR: RESIDENTIAL

SCALE: 17,00m? SCALE: 7000m? SCALE: 16,200m?2 SCALE: 22,200m?2 SCALE: 25,000m?
- 17 MONTH PROGRAMME - 13 MONTH PROGRAMME - 32 WEEK ASSEMBLY - BREEAM 'OUTSTANDING" - 44 WEEK ASSEMBLY

- VIBRATION PERFORMANCE - 850t CONCRETE SAVING - VIBRATION PERFORMANCE - 22% LESS EMBODIED - 23 SITE OPERATIVES

- 28,000 ACCIDENT-FREE - 23,000 ACCIDENT-FREE - 28,000 ACCIDENT-FREE CARBON - NHBC WARRANTED
HOURS HOURS HOURS - TALLEST - LOWER CARBON

- 3,000t CONCRETE SAVINGS - EXPOSED STRUCTURE - WORKFORCE REDUCED BY  PRECAST/TIMBER HYBRID ~ CONCRETE

- 2,500 OPERATIVE WEEKS - 150 LESS DELIVERIES /0% IN EUROPE - 100t INSTALLED DAILY

SAVED -/ DAY CYCLE TIME







Kier's approach to MMC and Industrialised Construction

Repeatable
Solutions

Parapetol: Metek studs eto.
-~ Waterproofing, insulation ete.

\ ROOFOI: 170mm composite concrets raol
Parapst2: Metek studs etc.

_—— Waterproofing. insuiaticn ete.
waterproafing, inswation ete, ——» | -

e
\/ _ msmman
-
IP.TYPE02: 20 I00mm Internal twin wall b
.
.
DOORO
Popm —————— | | /
_ IP.TYPE03: 2nr 100mm
" Internal twin wall

IP.TYPE 02 2nr 100mm v
internal twin woll _ _ &

* STAIRSO!

EP.TYPEOR 100mm External wall - __—% ‘| e N
Complets Panel make-u, |
Clasding. Windew. internal fae ete. {

DOOR0Z
FLOOROT: I70mm composite concrete floor ——

T IRTYPE 02: 2nr 100mm intemnal twin wall

THE
FACTORY,

KIERTMMC __
CALCULATTR

mcfmf - | x |
(7Jte]le (-]
L4Jis e +]
AR

Co L

Engineered  Pre-assembled Precast MEP
Timber Steel

& ) [ & &

%%

Concrete

Volumetric

Digital Twin

Physical Asset

& . ®

Machine Learning Misry Optmisation
of Justes,

synchro




MoJ Collaboration

Previously

»
2 Accelerat locks Delivery Programmg (
§ &._. )

A T




Platform Approach and Industrialisation

127 weeks construction 122 weeks construction 116 weeks construction
Use of precast with some  Use of offsite logistics hubs; Increased install rate;
cast-in components; digital productivity & increased cast-in items;
four-storey risers; quality capture; digital further MMC; mature
cast-in windows & physical prototyping  Integrator model; 4D & quality

embedded in programme

B KIER
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247 Tottenham Court Road (The Fitzrovia)

Ei KIER




247 Tottenham Court Road (Fitzrovia)

Summary of Alternative Structural Proposal
Workshopped with AKT Il and Stiff & Trevillion

‘. Over £1m Works -
Value Saving Cost ——= 3to 4-week

@ Programme
B -

B KIER
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