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Digital Toolchains for MMC - the CIH example
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"Getting BIM & Offsite working hand in hand”

The specific example of the UK Construction Innovation Hub
Consider the role of “configurators” play to unlock MMC
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Quick recap from previous episodes...

The hypothesis: Platform Construction Systems can transform the delivery of (social)
Infrastructure, at SCALE
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wherever possible, minimising the need to Library / resource / office Department
Our proposal: a Platform AN, $ 0009090909000 e — - )
approach to Design design bespoke components. 5| Classroom of Health
for Mm”"’{““re and . Ensuite roor:ns (hotel,format) / Doctor’s surgery office
Assembly (P-DMA) For example, a single component could be used ° i )
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station. i
. : Ministry
The three principles are: | of Defence
1. Design for manufacture; Platform 1 !
2. Use a Platform approach; 0
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Government funded Market Acceleration Programme @ RN
L]
£72m over 3 years

Improved through life performance

Manufacturing ”
& product family Feedback
architecture loop
4? ‘ Economic
Standards & = ‘
compliance
Information
management
framework

Construction
Innovation Hub
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Environmental
Performance
data
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https://constructioninnovationhub.org.uk/
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* 11 Members

= Chair: Sadie Morgan

«  Strategic Advisory Role

PLATFORM PROJECT PARTNERSHIP
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5 year pipeline for the Platform Construction System:

cE£35bn

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%

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.

BURO HAPPOLD

c£13bn

the estimated value of

the pipeline that could be
delivered with the Hub’s
Platform Construction System.

58%

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
accommodation, and hotels

domestically and internationally.

104

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.

?

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.

Bedrooms
566,627 m?2
6.14%

£13b

Circulation spaces

N

Bathrooms
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Living rooms
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) Corridors
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Classrooms
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CONSTRUCTION
INNOVATION HUB

What is the Platform Design Hypothesis?

We are developing a platform construction system, consisting of a standardised kit of parts, (sub
aszemblies), that we believe will be able to deliver a large proportion of social infrastructure buildings
procured by government departments. it will offer significant benefits in quality, cost, delivery time and
whole e value

As part of the Construction Innovation Hub Platform project, we're working in partnership with government
departments, industry and end-users 1o determane the needs for these buildings and feeding these into
the Platform specification and design development. As part of this requirements capture phase of the
project, we'd love to hear your opinions on this hypothess, or where you think any gaps exst

Please feel free 10 comment on the assumptions listed or email your feedback and comments to

construction@the -mic.org o we can consider them in our analysis

Platform system sub-assemblies

may Include: Ground Floors

¥d

Platform Construction System *

INDUSTRIAL = UX Research

STRATEGY | and Innovation RA

"

Floor to ceiling heigs up 1o 3m

Not suitable for wide single span areas
5. Warehouses and Sports Malks

#  Active Roof . Incoming Services z
” Greenfield / Upto

S Brownficld 4 Storeys

1l Building Control System [Z  nternal walls Compatibility
< Flat Ske Only
<> Ceiling Cassette {1 Plant Room
l‘: Cores Incl. Vertical Circulation [H] Risers .
Benefits
B external wails 7 structural Frame
@ Reduction in defivery time

“~  Foundation System % Volumetric Pods

LAY S aTnTs 05m T g (M

BURO HAPPOLD

(@) | ——_

@ Higher level of Metime build perfermance
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BUR

What's a platform?

Serve
many
clients

O HAPPOLD

Leverage scale of
demand...

Deliver
with many
suppliers

... and volume of
supply

MTC - Private — Commercial in Confidence

Platform
Repeatable core assets

Stable interface

Complementary, variable
assets
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A Product Platform

Supply Chain Platforms : ex. Cars Industry Platform : ex — the PC

I
AT e
.y ‘nn‘
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Platform Construction System

Foundation System

0 Structures ‘ Structural Frame

Ground Floors
L J

( ™)
Active Roof
o Envelope
External Walls
\_ J
( )

Risers

@

®®

Plant Room

e Services

Incoming Services

Building Control System

CIONOINCSIPIOIC)

L J
4 )
o \'églcl;:wetric Volumetric Pods
J
4 N\
Ceiling Cassettes
e Finishes
Internal Walls
L J
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A new IC supply chain governed by the “PCS RuleBook”

Uses Kit of Rules Kit of Parts :
(to be developed)

Department
for Education

P ( :
: o Structure @ :

- Classroom (55mq)

J

- Dining Hall / Sports Hall B Structural N :
- Office Circulation e N\ frame type :
% . H o1 - - .
© Acoustic Parameters () : ~ :
Department - H :
of Health & O Noisy : e \ :
Social Care H Structural .
Quiet S : % g
frame type
- Patient room (single) - N : z
- Patient room (multi) ® Ventilation Parameters () 02

- Corridor
- Reception /Waiting area

@l\le:u al Ventilation
S}

O Mixed Mode

—

Ministry of Housing,
Communities &
Local Government

¢ Thermal Parameters (&)

: ®
@l‘vlleex building regs. i
n ®o

_ : s N A :
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N Single skin :
Y, © Fire Parameters @ : module :
é @ﬂre Integrity \ ) :
Ministry ®/ : A
of Defence : Thermal sidential (50sqm)
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'g;?le g accommodation o Other parameters ® : : Grid along other direction: 7.8 m
- Office o : :
specific to use H Thermal mass H P4
: : @9 Min. usable height: 2.7 m
e @® . module + . =
Minist H punched 1 H U1 Celling services zone depth: -
inistry . . - -—
of Justice ~ 7 window : Floor to fioor: 3.3 m
- Prison cells : L [CS) ) : N -/
- Teaching space : :
et e ; : \_ ),
- Staff office

e Services

0 Volumetric Pods
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®®

©
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A new IC supply chain enabled by a new digital ecosystem

Finance

Plan

Design

Manufacturing

Assembly

Operation

PCS Suppliers

oo

LB

|

|

Project Pre-assemblies Site Operate |

Client Brief Planning Design Execution Maintain |
RuleBook definition |
|

] il i
I |
I |
1 — '
1 ] Land Functional Off-site sub- Full Site y Building . :
| Funding Acquisition Requirements assemblies Assembly anagemen I
l G- 22 :
1 Consumer Planning Reg“'at‘?ry & . Experience and |
! Understanding Approvals Technical ? Outcomes I
1 Requirements |
: i
I |
I |
I |
I |

DIGITAL INTEGRATION PLATFORM
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Use of Configurator

KEELH

Tesla Model X Configurator \

(Long Range £90,980>

£97,780 before savings

£88,380 After Est. Savings

&)

6 For fast and touchless delivery,
view our inventory vehicles

Model X

Est. Delivery: End of 2022

360mi

Range (est.)

3 . 8566

0-60 mph

Dual Motor All-Wheel Drive

Tri Motor All-Wheel Drive

Plaid £110,980

Specs displaved are US values )

BURO HAPPOLD
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In AEC, one Single Configurator cannot satisfy all user requirements

a growing diversity of AEC configurators...

BURO HAPPOLD

Design a Building

to gi\}e more possibility of creating
the right PMH design for you: "%

Sxkz L olding
Types

1D
=g

EEENARREN S

Archistar 3.0

...lack of downstream integration (i.e. supply chain)
...products don't talk to each other
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Need for a Digital Toolchain and (many) Configurators

Different user journeys Different engineering de-coupling points

RuleBook

Clients, Planners, Architects Typology 1: Planning Configurator

Design Fabrication Assembly Distribution
Building Profile Floor Planning
Client Role
<e=D <L D
i m N .
D & Norms & Standards va Engineered to order

Typology 2: Design Configurator

/)
i 4 e
3D Modelling Model-Based Analysis Setile (Frodlie: SHIEITES Cv\‘ Modified to order
N, X
7 % Standard Parts & Modules C' o\ Configured to order

Engineers, Manufacturers Typology 3: Production Configurator

Detailed Models Permit Drawings Scheduling & BOMS Standard Products Cv\’. Select Variant

EI = E Supplier Role
4
Increasing degree of product specification by client
Cross-phase product configurator for modular buildings using kit-of-parts Strategies for Engineer-to-order Supply Chains: Lessons from Manufacturing and Construction
Jianpeng Cao, David F. Bucher , Daniel M. Hall , Jerker Lessing Dr Jon Gosling, Prof Mo Naim — Cardiff University
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Composable Digital Configurators

Towards a Common Configurator Framework (CCF)

Two primary aims for the framework:

Principle A Principle B

To allow communication between, and — . .
To enable compatibility between widest possible

combining of, multiple discrete configurators. . .

& ol P & typologies of configurators (e.g. standalone and web-
based tools, leveraging existing proprietary software
etc)
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Flexibility of non-linear workflows, enbabled by multiple
configurators and a common framework

DC cz PC PEO
Object Specifications Design Configurators Coordinated Zone Part Configurators Pre-Engineered Objects
(PCS Kit of Rules) :} Specifications (PCS Kits of Parts)

o= SeaBuidng Module @
e — S
- e = 2 b
# n '
= '
) ’ )
o@ besl Geud & Level Configurator ~ '
PN = ) '
O = N2 £ !
= Bea) Floor plan Configurator

.
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- ——————— -
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5
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’
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I
@)
©

>
U U U U 1
N

Stucthural Members crTo
K2 of Pans .
\ contguor A I \Jszzz====== @
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Example: Module 01_B00 & Module 02_B02
Grids, levels and floor plan layout configurator

/-( Inputs )\

Footprint

Grid

Elevation

Number of Storeys
Grid properties
Corridor centreline

Floor surfaces subdivided into
tiles grid tiles

Room Typologies

Room types allocations to
clusters of tiles and
associated room names

External void locations

\. J

( Graphical View

- GRID AND LEVEL CONFIGURA.. - O
Grid configuration settings
Elevation height (m)
[ ]
PO oo
15 500
Number of storeys
{ ]
' L

x

Grid configuration | 72x78

Visibility settings

Only ground floor visible l

Examples

Example off I

Option  Rectangular

I Send configuration to Common Repository

(-( Outputs

N

Floor surfaces subdivided
into grid tiles

Warnings log

Room objects

Warnings log

J

BURO HAPPOLD
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