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1. Policy and Guidance Framework
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2. What is Standardisation and Modern

. 'i A | 4’ LAl
Methods of Construction

3. P22 Efficiency and Productivity
Programme

4. Examples:
* Repeatable Designs

° Components North Middlesex University Hospital
. Catherine Barns, Senior Project Manager, West Hertfordshire Hospitals Trust:
° SySte ms and Assemblies “Given the extremely challenging timescale for this project, we needed to look at more
: innovative methods of procurement and construction. By using an off-site approach we
*  Volumetric P o o

were able to deliver a fantastic building of this scale, on time and in an unreal
timescale, which was a tremendous achievement...the project really pushed the
boundaries of off-site construction but you would never know it was a modular building

5. Summa ry constructed in a factory”
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1. Policy and Guidance Framework

Operational productivity
and performance in English
NHS acute hospitals:
..£5bn of unwarranted variation ] Unwarranted variations

Cabinet Office

..33% cost savings, 50% time

Government Soft Landings

| HM Government

..25% decline in labour force THE FARMER REVIEW OF
THE UK CONSTRUCTION

LABOUR MODEL

..design for operation
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[ ——— Construction 2025

..favour offsite construction by 2019




2. Benefits of MMC and Standardisation

“Benefits of Off-Site Construction” Google Scholar search

200

" Number of academic papers
regarding “Benefits of Off-Site
Construction” per annum (2003-
" 2017) — based upon Google
Scholar search
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2. Design for Manufacture and Assembly
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Figure 1.12 Reticle assembly—new design. (Courtesy Texas Instruments, Inc.)

Figure 1.11 Reucle assembly—original design. (Courtesy Texas Instruments. Inc

In the context of the construction industry, Design for Manufacture and Assembly (DFMA) is
an approach best described as ‘improving quality through the application of efficiency.’ -
buildoffsite.com




2. Design for Manufacture and Assembly




2. Modern Methods of Construction

...the design, planning, manufacture and pre-
assembly of construction elements or

components in a factory environment, prior to Volumetric Manufactured
. . . _— . Standard solution, Bespoke solution,
InSta”atlon OnSlte at thelr |ntended, flnal g Standard process Standard process
location. 3
This includes all types of ‘industrialisation’ from E
highly efficient manufactured solutions that use 3
standardised processes to deliver bespoke E
solutions, to the more common component-led 2 Traditional Components

Bespoke solution, Standard solution,

project that uses standard components within a Bespoke process Bespoke process
bespoke construction process.

Proportion of projects using modern
methods of construction

Zurich Services Corporation — ‘Modern Methods of Construction (MMC)’
NAO ‘Using Modern Methods of Construction to build homes quickly and efficiently’

N

Delivery Platforms for Government Assets’ — Bryden Wood 2017




3. P22 Efficiency and Productivity Programme (EPP) - Virtual Team
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3. P22 EPP - Objective

...developing evidence & experience based tools to improve efficiencies and outcomes
whilst supporting enhanced clinical outcomes and improved environments for patients,
staff and visitors




3. P22 EPP - Working Groups

1. POE, GSL, 2. Standard
Repeatable Component & Improved Outcomes

7 r .
ooms Assemblies Increased Efficiency

-~ Reduced Cost
3. Data 4. BIM & Digital .
Management Estate Reduced Time




4. MMC & Standardised Solutions

OsM
Volumetric

Volumetric

Units that enclose useable space

1 Level 4 and actually form part of the
* Repeatable Designs el
LBoro BOS Typically fully factory finished
internally (and possibly externally).

Modular building

Units make up the complete building, eg hotels, prisans,
sehoois, healthears

Livel 3 Units that enclose useable space

o “ are then installed within or onto @ Pods
et preasseniy, building or structure. Typically fully egtolets, bathrooms kitchens. plant rooms.
Lo B0S finished internally.

« Standard Components

Building services
o ke

Level 3

Units do not enclose useable space.
Non-volumetric preasssembly Applications may be skeletal, planar

« Manufactured Assemblies | [

Panels
g SIPs, pre-cast, cladding

Structural members
Relatively small scale items 0SM egstae or pra-cast cancrate or timber

to the whole project) that Subassembiies

° V I t are invariably assembled offsite. and components i
olumetric Fixtures and fitlings
eglight fittings, windows, ceiling systems, door sets.

Fiat siabs, tunnel form, thin |

M e e

Loughborough University - Build off Site




4.1 Standard Designs: Optimal Structural Grids
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Level of complexity

® Major hospital

2 ® Operating Theatre

® Doctor's surgery office / Treatmant
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4.1 Standard Designs: Repeatable Rooms

NHS

PRO PRO| |||
¥ ¥

ADULT ACUTE SINGLE BEDROOM

4 BED MULTI-BED BAY

Room type
to explore

CONSULT/EXAMINATION

MENTAL HEALTH BEDROOM

EMERGENCY DEPARTMENT ROOM

NHS Repeatable Rooms

Peter Hansford, Government Chief Construction Advisor:

“For six [Principal Supply Chain Partners] to agree to develop and share their
designs and procure standard specifications for components across the
framework is, frankly, | think a first — it's an exemplar”

PRO PRO| B |||
+ o

OPTION 1
Consult/Examination Room

OPTION 2
Consult/Examination Room

OPTION 3
Consultation Room

ALL ARRANGEMENTS PROVIDE:

of monitos

CONSULT/EXAMINATION
ROOM ARRANGEMENTS




4.1 Standard Designs: Repeatable Rooms

PRO PRO| |||
¥ ¥

NHS

ADULT ACUTE SINGLE BEDROOM

4 BED MULTI-BED BAY

Room type
to explore

CONSULT/EXAMINATION

MENTAL HEALTH BEDROOM

EMERGENCY DEPARTMENT ROOM

NHS Repeatable Rooms

Peter Hansford, Government Chief Construction Advisor:

“For six [Principal Supply Chain Partners] to agree to develop and share their
designs and procure standard specifications for components across the
framework is, frankly, | think a first — it's an exemplar”

NHS

DIAMOND
4 Bed Multi-Bed Bay

TRADITIONAL
4 Bed Multi-Bed Bay

T-FORM
4 Bed Multi-Bed Bay

ALL LAYOUTS PROVIDE:

staff familiarity

MULTI-BED BAY
ROOM ARRANGEMENTS

I

WHILST REDUCINC




4.1 Standard Designs: Repeatable Rooms




4.1 Standard Designs: Exemplar Study

Outstanding outcomes
= Pressure ulcer rOTeS, of 1 per 291 patients, less than a ]/3rd of CALM MODERN

the National average .
»  Nursing staff vacancy rates,of lessthan 3%, belowa 1/3™ f"endly motlvating

of the National average E PATIENT CENTRED )
. : i — . — accessible
gg’;;nf experience scCores n ydoubled at oractical < EMPATHETIC 8
P “? FRESH 5 HELPFUL
Excellent efficiencies =
= 4 more beds than the ward below on the same footprint HAPPY TEAM 8 FAMILY
= 30 minutes saved of non-productive time per staff member per shift . E
= 79% less maintenance time SIgONOMIL Clean
» 50% less energy enthuslastlc
= £] 25,000 SOVing per annuUIM compared to the Trust's newest SDQC|OUS l:E Orgqmsed
ward (Maple 2011) Q
Shared Learning TDY 2 FLEXIBLE
* Published POE case study . o individualised
= Promotion of simulafion modelling - taking time INHS|
to test York Teaching Hospita

N



4.1 Standard Designs: Standard Outcome Measures

Inpatient Ward S
Mental Health inpatient Ward ——
Urgent and Emergency Dept

Outpatients T —
Operating Theatres
Maternity

Renal

SCBU

Paediatric Outpatients
Endoscopy

Imaging =
Critical Care =

e e o =y =




4.1 Standard Designs: Virtual Reality

Level 5 Future Plantroom

Level 4 Mental Health Ward

Level 3 Acute Inpatient Ward

Level 2 Future Hot Floor

Level 1 Outpatients




4.1 Standard Designs: Repeatable Rooms & Standard Components

Heart of England INHS | Frimley Health INHS

NHS Foundation Trust NHS Foundation Trust

London North West Royal Free London 253

ProCure22

Standard Components Catalogue Healthcare . NHS Foundation Trust
T University College [Y/iF3 Basildon and Thurrock i3
Loan‘n’ ‘Hl?Slplt!alf General Hospitals NHS Trust
ProCure21+ 5 Chelsea and INHS| "
: p Croydon Health Services [I7251
andard Components Catalogue . W“"“"i‘:'fi Hospt‘(al ¥ ey
[NHS] —— B
O Wrightington, Wigan m Barts Health m
= and Leigh NHS Trust
NHS FoundationTrust

ProCure21+

Cambridge University Hospitals [11&3 Gateshead Health m

Case study :
‘ 4 | @ — NS Foundation Trust NHS Foundation Trust
York Teaching INHS|

St George's Healthcare INHS |

s e h NHS Trust PNk
[ R — —r—
NI 5 Salford Royal [/Z8  East and North Hertfordshire 251
NHS Foundation Trust NHS Trust

Airedale m The North West London Hospitals INHS |

NHS Foundation Tres NHS Trust

[VHS]
Doncaster and Bassetlaw Hospitals INHS| Oxleas

NHS. Founedation Trust

NHS Foundation Trust

: p University Hospitals INHS|
r m 1
Bridgewater Com unngﬁtﬁﬂﬂfaf INHS | oot i dlands.




4.2 Standard Components

[~

ProCure22
Standard Components Catalogue

Bettermen t nc 1;)\1 al and
operatic efficiency

INHS |

NHS Client savings: Q1 2018

@ Doors [ Flooring

I Fire dampers
Glass sliding doors Lighting
Paint Radiant panels

B sanitaryware

- Suspended ceilings
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4.3 Manufactured Systems and Assemblies

o

\  Concrete

F

Timber

I8l

Steel

<€

MEP

Precast concrete frame, unitised facade
panels

CLT (Cross Laminated Timber), Glulam
and SIPS (Structurally Insulated Panels)

LGS (Light Gauge Steel) framing
systems

Prefabricated risers, service runs and
trench heating




4.3 Manufactured Systems & Assemblies

Project Capella

Delivered from a blank piece of paper to an
enclosed building in 24 months.

Programme reduced by 20 weeks.

Early collaboration allowed for panelisation,
4135 units

the building was wrapped in six weeks by just
eight operatives.

Saved 747 deliveries.

Saved 36,050 site man hours.

0 RIDDORs.




4.3 Manufactured Systems & Assemblies

GSK: Factory in a box

4 weeks instead of 12 to build

and Engine block

30% saving on cost —
[l =~

81% productivity on site ';?::3;”

10% extra cost of materials
@& iPhone

Multiple components Uber Phone

ains

Peer-to-peer ride

sharing, food delivery

and transportation
t




4.4 VVolumetric
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4.4 VVolumetric




4.4 VVolumetric

* 6,000 patient list ﬁ —
- L

* 5 Consult/Exam T ELEViTON

* Minor Surgery Room

SIDE ELEVATION

« Pharmacy

« Training / Conferencing / Seminar Room

« 32 weeks to build

 Circa £1,700m2

- 665m2 GIFA, 583m2 NIA o}

Flexible Volumetric solution

GROUND FLOOR PLAN pom o0 sseassamz)

N




Select a set of evidence based service designs and a
MMC solution/s that best adds value in terms of:

1. Effectiveness; in delivering its desired outcomes

2. Efficiency; the whole life cost to deliver outcomes

A kit of parts to be applied to those services required in
a hub?

N
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Mini Sky City, Changsha, China
57 storeys

2736 modules

800 apartments

4.5 months off site in fabrication

19 days on site




