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‘We will procure projects

based on product platforms
comprising of standardised and
interoperable components and
assemblies, the requirements
for which will be part of a
digital component catalogue.’



What are construction
plattorms?
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‘Platforms 1dentify features of assets that
could be shared and then harmonise
those features’

= This approach provides the opportunity to create common ‘kits of parts’.

= Harmonised cross-sector demand enables their manufacture in high volume, with

configuration allowing delivery of multiple asset types across sectors (e.g.,
schools, apartments, healthcare facilities).

Transforming Infrastructure Performance: Roadmap to 2030, IPA, 2021
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https://www.youtube.com/watch?v=hVQnE35CRvo

Transforming Infrastructure Performance

Addressing the need
for social infrastructure

using a platform approach -



https://www.youtube.com/watch?v=hVQnE35CRvo
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Evolution of an 1dea




Platforms: Bridging
the gap between
construction +
manufacturing

Platform Design
Programme
‘Defining the Need’

Delivery Platforms for
Government Assets

Proposal for a New
Approach to Building

Transforming Infrastructure
Performance: Roadmap to 2030

: ‘We will use a set of

tzios digitally designed
components across
multiple types of

built asset... a single
component could be
used as part of a school,
hospital, prison building
or station.’

Reportingto Cabinet Office

Elatforms and HM Treasury
3rid

Infrastructure
and Projects
Authority

Proposal for a New Approach
to Building: Call for Evidence

Transforming
Infrastructure
Performance:
Platform Design Programme Roadmap to 2030
Defining the Need

Summary report

‘A mandated approach: in the
next two years the government will
set out a requirement for platform
approaches to be adopted.’

% BrydenWood

2017 2018 2019 2020 2021

‘We will procure projects

based on product platforms
comprising of standardised and
interoperable components and
assemblies, the requirements
for which will be part of a
digital component catalogue.’

INNOVATION HUB CONSTRUGTION
‘ PLAYBOOK

Government G

“ CONSTRUCTION
)

Autumn Statement
‘The government will use

Construction Innovation Hub
awarded £72 million to drive

its purchasing power to
drive adoption of modern
methods of construction...’

© Bryden Wood Technology Limited 2021

innovation + technological
advances in the UK construction
and infrastructure sectors.

The Construction
Playbook



Physical systems

Classification

Procurement

Configuration

Prototyping

Supply chain mapping

Training
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Manufacture

© Bryden Wood Technology Limited 2021

Analysis +
rationalisation

Function +

adjacency

Platform
characteristics

Platform types

Products
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Drivers

products 51.3%

B e

Use the least amount
of raw material

. Product

. Site overhead (supply chain)

Site overhead (plant)
Client fees

Constructor design fees

Site overheads (management)

. Supply chain profit

. Constructor overheads

. Escort costs
. Constructor profit

Design development contingency

Reduce effort required to turn raw material into the finished
asset by handling and / or moving material:

. The fewest number of times;

. Through the least amount of processes;

= With up skilled and / or highly productive people;

. Using the least number of people overall;

Locate activity where it is best suited, rather than mandating
‘on site’ or ‘off site’;

Deliver materials + elements to site at the right time, in the
right sequence, with the correct information.

Optimise

Protect

Reduce

Eliminate

Product

Supply chain profit

e

=

o

[

o .
Constructor profit
Client fees

(]

E Constructor design fees

Design development contingency

Overheads

Supply chain overhead

Site overhead (supply chain)
Site overhead (plant)

Site overheads (management)
Constructor overheads

Escort costs

Risk

Client risk

Constructor risk

Bryden Wood



What are the benefits?

Breaking the traditional relationship between time, cost and quality
« Less material (with associated cost, carbon, transport...);

- Fewer components, enabling:
 Economies of scale;
« High levels of optimisation and manufacturing levels of quality;
 Distributed, resilient supply chain (from major manufacturers to local SME's)
« Greater control of logistics, training, on site activities, etc.

« Standardised processes (in manufacture and assembly) enabling:
« Diversification of the sector (new jobs and skills, potential to upskill non-construction
operatives);
* Improved health + safety;
 Increased productivity (and speed of assembly);
« Reduced reliance on trades and workmanship (more consistent whole life performance);
« Potential to automate (in design, manufacture + assembly).
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Platforms: Bridging

the gap between Platform Design
Delivery Platforms for construction + Proposal for a New Programme Transforming Infrastructure
Government Assets manufacturing Approach to Building ‘Defining the Need’ Performance: Roadmap to 2030

‘We will use a set of
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Authority

= digitally designed
components across

Proposal for a New Approach multiple typeS of
to Building: Call for Evidence

built asset... a single
component could be
used as part of a school,
hospital, prison building
or station.’

Transforming
Infrastructure
Performance:
Platform Design Programme Roadmap to 2030
Defining the Need

Summary report

‘A mandated approach: in the
next two years the government will
set out a requirement for platform
approaches to be adopted.’
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- ‘We will procure projects

‘ HY Govemmen based on product platforms
‘ CONSTRUCTION comprising of standardised and

THE .
INNOVATION HUB CONSTRUCTION interoperable components and
‘ PLAYBOOK assemblies, the requirements

QO o for which will be part of a
digital component catalogue.’
Autumn Statement Construction Innovation Hub
‘The government will use awarded £72 million to drive
its purchasing power to innovation + technological
drive adoption of modern advances in the UK construction
methods of construction...’ and infrastructure sectors.

The Construction
Playbook




Policy drivers tor Plattorm adoption
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HM Government

THE
CONSTRUCTION
PLAYBOOK

Government Guidance

on sourcing and contracting public works

projects and programmes

Version 1.0
December 2020

.'l

Harmonise, digitise and
rationalise demand

Contracting authorities should seek
opportunities to collaborate in order to

develop and adopt shared requirements

and common standards. This should be
done to enable standardised and

interoperable components from a variety of

suppliers... This will create a more resilient
pipeline and drive efficiencies, innovation
and productivity in the sector.

“The Construction Playbook captures

commercial best practices and
specific sector reforms... These are
set out in 14 key policies which all

central government departments are

expected to follow on a ‘comply or
explain’ basis.”

Platform approaches

We will look to procure construction
projects based on product platforms
comprising of standardised and
interoperable components and
assemblies, the requirements for which
will be part of a digital component
catalogue.

Future procurements and frameworks
should support this with the development
of a market and supply chain that can
develop and deliver designs based on
these platform approaches, manufacture
and supply components, and innovate to
improve and develop these over time.
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Reportingto Cabinet Office
and HM Treasury

Infrastructure

Platforms
Brid

Infrastructure
and Projects
Authority

= digitally designed
components across

Proposal for a New Approach multiple typeS of
to Building: Call for Evidence

built asset... a single
component could be
used as part of a school,
hospital, prison building
or station.’

Transforming
Infrastructure
Performance:
Platform Design Programme Roadmap to 2030
Defining the Need

Summary report

‘A mandated approach: in the
next two years the government will
set out a requirement for platform
approaches to be adopted.’

% BrydenWood

2017 2018 2019 2020 2021

- ‘We will procure projects

‘ HY Govemmen based on product platforms
‘ CONSTRUCTION comprising of standardised and

THE .
INNOVATION HUB CONSTRUCTION interoperable components and
‘ PLAYBOOK assemblies, the requirements

Govermment & S for which will be part of a
digital component catalogue.’
Autumn Statement Construction Innovation Hub
‘The government will use awarded £72 million to drive
its purchasing power to innovation + technological
drive adoption of modern advances in the UK construction
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% Living rooms Bedroom-studies Kitchen-dining Bedrooms Circulation
= ) 770,225 m2 739,625 m2 rooms 372,625 m2 spaces
Ministry of Housing, 634,500 m2 458,500 m?2
Communities &
Local Government
‘3
o] — ——

Department
for Education

Administrative, commerical and protective service spaces
Communications, security, safety and protection spaces
Cultural, education, scientific and information spaces

. General spaces

. Heating, ccoling and refridgeration spaces

o
s

Efeﬁgratmegt Industrial spaces
Social Care ‘ Medical, health, welfare and sanitary spaces
Bedrooms . Recreational spaces

o 181,210 , .
5 i § ‘ Residential spaces

. Bedrooms . Sport and activity spaces
Ministry 171,407 _ _
of Defence ‘ Waste disposal spaces and locations

%. § ‘CONSTRUCTION
Ministry . INNOVATION HUB
of Justice ©
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Wards

144,560 Medical
spaces

212,728 m2 Circulation
spaces
259,931 m2

Toilets

Classrooms
518,313 m2

.
Educational [Esligigelslt S
spaces 143,440

[ )

Offices
134,933

Assembly

. Storage
Corridors -

531,444 m?
10.00%

Bedrooms
607,784 m2
11.43%

Indoor
sports

Area of spaces
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‘ Administrative, commerical and protective service spaces
Communications, security, safety and protection spaces
Cultural, education, scientific and information spaces

‘ General spaces

‘ Heating, cooling and refridgeration spaces
Industrial spaces

‘ Medical, health, welfare and sanitary spaces

. Recreational spaces

‘ Residential spaces

‘ Sport and activity spaces Medical
spaces
13,856

‘ Waste disposal spaces and locations

Corridors
8,639

spaces

Services shafts
19,305
6.68%

Frequency of spaces

CONSTRUCTION
INNOVATION HUB

Bathrooms
35,086
12.14%

Storage rooms
24,621



Platform Design Programme
Defining the Need

Summary report
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cE35bn

cE£13bn

104

the estimated value of

the pipeline that could be
delivered with a defined
range of mid-span (~8m)
platform construction systems,
based on geometry alone.

50%

the estimated value of

the pipeline that could be
delivered with the Hub's
Platformn Construction System.

58%

different names for toilet
spaces across the estate.
This highlights the need for a
common, machine-readable,
way of naming spaces to
accurately analyse and
harmonise future demand.

?

More than 50 percent of
space types across the
pipeline are not department
specific — hallways,
bathrooms and storage
areas could be delivered
with a standardised
platform solution.

Trends

0

of spaces across the new build
pipeline will be ‘Residential
Spaces’, presenting a secondary
market for the private sector. If
the Hub's Platform Construction
System demonstrates how it
can be used to deliver ‘more
beautiful, more sustainable,
better quality homes in all

parts of the country"', it could
potentially be used to deliver
private sector homes, student
accommeodation, and hotels
domestically and internationally.

®,

The majority of departmental
specifications are open to
interpretation. Units can vary
across departments — . dB
or NR are both used for
acoustic performance.
Improved standardisation

of requirements — not

least nomenclature — is
needed to unlock the
potential for solutions that
deliver pan-government.

The government is committed to bringing all
greenhouse gas emissions to net zero by, or
ahead of, 2050. Platform construction systems
must understand and minimise their GHG
emissions footprint throughout their lifecycles.

Buildings need to be highly adaptive so
that they can be reconfigured/repurposed
across the required 60-year service life.

INNOVATION HUB

“CONSTRUCTION
@




Delivery Platforms for
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Platforms: Bridging
the gap between
construction +
manufacturing

Proposal for a New
Approach to Building

‘We will use a set of
digitally designed
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Transforming
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Performance:
Roadmap to 2030

‘A mandated approach: in the
next two years the government will
set out a requirement for platform
approaches to be adopted.’

Autumn Statement

‘The government will use
its purchasing power to
drive adoption of modern
methods of construction...’
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Construction Innovation Hub
awarded £72 million to drive
innovation + technological
advances in the UK construction
and infrastructure sectors.

CONSTRUCTION
PLAYBOOK

Government Guidance

The Construction
Playbook

2021

‘We will procure projects

based on product platforms
comprising of standardised and
interoperable components and
assemblies, the requirements
for which will be part of a
digital component catalogue.’
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Praduct range

Eﬂ|l_| sh

Investment

.
I—~£° 99,

PRI . N

Rooms
Capabilities

» Constraints

Disaggregated
manufacturing

Q‘ hase

0 9

y

Interoperzhle
elements

Maore efficient use
of materials

The Problem

The way that we deliver our buildings is inefficient and too

often based on delivery of bespoke outputs in sector and project

silos. Missed opportunities to leverage scale through the use of
standardised, interoperable elements leads to inefficiency in design,
production, logistics and assembly. Further, these missed opportunities
hinder the creation of a disaggregated manufacturing base and associated
stable employment, continuous improvement, and the ability to reliably
deliver high quality, high performing, energy efficient buildings at scale.

The Vision

There would be a common supplier agnostic ruleset through which we
would harmonise and filter repeatable elements of the built environment
to provide visible demand. The products to address this demand would be
manufactured by a disaggregated supply chain, creating stable and
inclusive forms of employment. Products would be offered via machine
readable catalogue, with product competition based on a range of
performance considerations.

Automation through the use of configurators would enable

a greater focus on value led elements of the design process,
and assembly would employ digital workflows, machinery
and robotics. Digital models and twins would enable
assurance and feedback throughout delivery and use.

The Benefits

B Structural industry benefits. Platforms can open the construction
industry to productivity and efficiency akin to the manufacturing
industry, creating productive capacity and enabling the creation
of inclusive stable manufacturing employment.

B Factory conditions in construction. Delivery via repeatable productive
activities enables predictability and automation to improve health
and safety, reduce waste, increase productivity and speed of assembly,
and address the skills gap.

B Feedbackloops. Currently operational data from an asset only
provides insight on that specific asset. Platforms can
enable data to inform the whole ecosystem, from rules
to product catalogue.

4

Infrastructure
and Projects
Authority

Amandated approach:
in the next two years
the government will
set out a requirement
for platform
approaches to be
adopted for social
infrastructure
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Configurators
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PRISM design accelerator for Seismic design configurator for
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Platform O

Low cost, rapid assembly temporary or permanent
accommodation (multi occupancy rooms to family
apartments);

Disaster relief / displaced populations / large scale
construction camps.

Platform 1

Platform 2

Platform 3

Platform 4

© Bryden Wood Technology Limited 2021

Cellular accommodation, single occupancy rooms;
Single living accommodation, secure accommodation,
student rooms etc.

£35 billion
market

Mid span (up to 8m) multi sector use;
Education, healthcare, apartments, offices etc.

Office planning grid (9m x 9/10.5/12m); g L\ 2 The
Commercial / high end residential etc. 1 7 | Forg e

Long span (up to 36m);
Logistics centres / distribution / warehouses etc.



Common elements — products + process
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Landsec
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Structure

Part List
Element Section Gount
Floors Gomflr 60 Metal Deck 1
Structural Golumns SHS250:250016 3
Siructural Golumns SHS350x350x125 2
Siructural Framing FHS150¢100110 1
Siructural Framing RHS250x150x10 5
‘Structural Framing SHS1501150x10 6
Grandtotal: 18
Types per Component
Gomponent Type Name Count  Heght[mm] | Weight ko]

coGps2 1 3250 21510
COGP53 1 3350 420424
COGP54 1 3435 435507
COGP55 5 3500 2644160
coGP5s 2 2700 913380

4843081
Grandtotal: 11 a843081

CL-GP-5-x

Part List
Element Secton

Structural Golumns AHS150x100x10
Structural Framing PFC150x75x18
Grandtotal: 5

Types per Component
Gomponent Type Name | Gount  Length [mmj  Height [mm]
Block A
LGP 1 5800 1800
oLGP52 4 5800 3200
Block A:5

2 5000 3700

1 6000 3700

2 6000 3700

Block B:5
Grand total: 10

Count

Weight kg]

71536

CO-GP-5-x

Height

MF-GP-1-x

Component Type Name

Block A
MF-GP-1-1
MF-GP-1-2
MF-GP-1-3
MF-GP-1-4
MF-GP-1.7
MF.GP-1.8
MF-GP-1-9
Block A: 22
Block B
MF-GP-1-5
MF-GP-1-6
MF-GP-1-7
MF-GP-1-6
Block B: 10
Grand total: 32

Types per Component

Count Length [mm]

Height (mm]

3200
3500

3700

Weigh [kg]

3301.83
10382.38
416288
1988.22
1632068
2094.20
59242
4285162

200271
202523
11260.32
372097
19013.22
6186484

Height

SB-GP-3-x

MF-TS-7-x

CL-GP-4-x

Part List
Element Section
Goflr 60 Metal Deck

Floors
Structural Columns  RHS150x100x10
Structural Columns  SHS100x100x10

Structural Columns  SHS350x350x12.5

Structural Framing  Fabricated Stub - 0.75m

Stucural Framing  PFC180:75x20

Structural Framing | RHS150¢100110

Structural Framing  AHS250¢150110

Structural Framing  SHS120x120x10

Grand fotal: 38
Part List

Eloment Soction
Siuctural Columns SHS3E0Xa50c125 1
Stuctural Framing Fabricated Stub - 0.75m 1
Stuctural Framing Fabricated Stub - 0.75m '
Grand total: 3

Types per Component
Gomponent Type Name Gount Length [mm]  Height [mm]

Bock A
WF74 1 1500 3200
W73 10 1500 3500
WF7a a 1500 a700
WF7S 1 1500 5000
Block A: 15
Bock B
WF72 i 1500 3350
W73 18 1500 3500
MF7a 4 1500 3700
W75 2 1500 6785
Block B: 25

Grand totat: 40

Part List
Element Section Count
Structural Colurmns SHS250x2504125 2
Structura Framing Fabricated Grder Sb750mm 1
Structura Framing UC356x4061235 1
Grand total: 4
Types per Component

‘Component Type Name  Count  Length [mm]  Helght o] |~ Weight [ka]
Block B
cLGP-41 1 4000 6400 204093

204093
Grand tota: 204093

Count
4
4
4
2
2
4
s
3
10
Count
Weight [kg]
56983
509573
1908.20
80828
935203
59094
9417.62
2147.37
2001.04
1424786
23629.90
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easispace

Environmentally And Socially Impacting Spaces

UK Research
and Innovation






https://vimeo.com/394805860

In situ vs. pre cast concrete

Platform 2 with in situ Precast concrete
pumped concrete Additional cost / carbon
-3 Place shutters -3 Place mould
Pour concrete Pour concrete

Re-use shutters ,l, Re-use moulds ,I,

[
ik
Initial curing Initial curing ﬁ

BER

=== Strike shutters Strike mould

I

Move precast to lay down yard L
Curing to full strength ﬁ
Lift onto vehicle r& i
Cost + carbon
Cat i N

e Transpc:lr’t to site gg @®

efl-f °

Hfting equipment Lift into position i
Transport l
Time Final fixing, grouting etc. & 6



Less embodied

Sustainability benefits

= 22% reduction in embodied carbon
= UK’s first net zero commercial Redicn?g iranspor Less+ space, cos
development
Reduced I_.‘ O -oouno> O
quantity o* .1
of building ~_«* ...'

materials .'
'

.I:l Fewer transport Less stress on More sustainable
..' ., movements local infrastructure asset
o’ . Improved local air
-.' %, quality
L] -
. .
.’ .d
Highlyoptimised n.......) ....--.-)
superstructure

'0. Reduced Less embodied

. wastage carbon

O |

Reduced building Smaller Less embodied
weight foundations carbon
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pical Desiribution Modkse Serving 4 Chilled Bsams

o

Chilled beam
floor plan

F2U Mot

0

(3 FoUMsde ypaxs

FCUVarious Distrbwtion Woduise.
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FCU floor plan

Typical distribution module
serving 4 no. chilled beams

Typical distribution module
serving 2 no. chilled beams

FCU various
distribution modules

FCU module type 03

FCU module type 02

FCU module type 01
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Chain reaction
of benefit

Reduce building
volume but
maintain function

. o’ Less space, cost
Ventilation rate _0 + carbon
reduction
O ........) O ........) O ........) O
.ﬂ Smaller AHU's Lower electrical Less space, cost
¢ * load + carbon
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Smaller cooling Smaller chilled Less space, cost
loads water plant + carbon

Less lighting Lower Electrical Less cost +
Load carbon
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+2% Increased Increased Reusable 9.5% 25% 13% 35%
Net Safety Collaboration Platform Lower Less Shorter Fewer
Lettable Capital Cost Material Cost + Programme  Operatives
Area Reduced Waste

20%
Less
Embodied
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