Buildoffsite members’ meeting

28 September 2022
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Welcome and introduction
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Dirk Vennix
Executive Director, Buildoffsite
Chief Executive, CIRIA
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Agenda

10:30 Welcome from Dirk Vennix Executive Director Buildoffsite

10:40 NG Bailey introduction to carbon calculator and materiality decisions at
planning and design phase

11:00 Materials resilience guide
11:20 Factory tour followed by lunch
12:45 Future industry outlook

13:00 Q&A followed by networking
13:20 Closing remarks
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Buildoffsite

= Set up in 2004 as the voice of the industry, Buildoffsite has sought to
promote, support and increase the adoption of offsite and pre-
manufactured solutions for the built environment.

= Working in collaboration with our members and influencing
government and key Industry stakeholders, we seek to facilitate
offsite solutions and deliver guidance, resulting in tangible change.

* By ‘normalising’ Modern Methods of Construction, Buildoffsite
enables greater project delivery and strives to remove the perceived
challenges to offsite adoption.
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Buildoffsite working groups enabling
change

Working with Construction Leadership Council, Cabinet Office,
BEIS, IPA and Government's Green Construction Board on
delivering tangible change.

» Client Group
» |_ed Client Design Guidance Workshop, December 2021
» Client Group meeting in October 2022

= Social Infrastructure Group (member site visit in Q4)

» \Water Infrastructure Group
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Buildoffsite working groups enabling
change

* Transport Infrastructure Group
= Published the Linear Infrastructure Overbuild Guide.

» Offsite Show May 2022. Introduced latest guidance — particularly
relevant to bridges, viaducts, multi-story car parks and infrastructure
with long design life requirements.

= Activities include three visits to HS2 precast factory and the face-to-
face launch of the Linear Infrastructure Overbuild Guide (supported by
TfL) in Q1.
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Buildoffsite guidance 2015 — 2021

buildoffsite &

Linear Infrastructure
Overbuild Guide

Edited by Bill Price and Nigel Fraser

Methodology for
quantifying the benefits
of offsite construction

Accelerating the Evolution of Design
Management in Construction
The COVID-19 effect

UNIVERSITY OF
CAMBRIDGE

buildofsite buildoffsite

buildoffsite
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Buildoffsite guidance 2015 — 2021

Buildoffsite Offsite Sector
Response to COVID-19 Impact

AN OFFSITE SECTOR

Challenges
RESPONSE TO THE

and barriers to

GOVERNMENT'S il adoption and
=ar ‘acew iMmplementation

CONSTRUCTION PLAYBOOK of offsite and

' MMC

buildoffsite buildotfsite buildofisite | beCQ

buildoffsite
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Buildoffsite guidance 2022 — 2023

= Achieving sustainable resilience in new precast C-PROBE
concrete structures — May 2022

buildoffsite

= Offsite construction — concept design and delivery

— launch webinar 30 November 2022 Achieving

. tainabl
= Client Group proposals: f;‘;.?;?,ieﬁ,

= Specifying for Performance new precast

. concrete
» |P Management Guide structures

= Contributions to;: Taking precast

concrete to a new level

u Sustainability Supply Chain SChOOI SOCiaI ::::I;z‘i::ia:;‘f’;t::i:g;;ﬂmrt
Value project

= Partner dissemination
= CIH Design platform and Transport Logistics
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Facilitating standards in MMC

Buildoffsite is a Nominating Organisation for BSI committees

Currently BSI committee memberships:

 (CB/301 Offsite and Modern Methods of Construction
« |ISO/TC 59/SC 19 "Prefabricated building"

« B/558/1 Circular economy in the Construction Sector
« CEN/TC 350/SC 1 "Circular Economy in the Construction Sector”

BS 5606:2022

Standards drafting panels: BSI Standards Publication

« BS 5606:2022 — published
» Accuracy and tolerance in design and construction — Guide Acouraey and tolerance iy design and
* Now contains MMC and offsite content constimétion— Gilde

« BS8895 in progress

» Designing and implementing for material efficiency in building projects — part 4 plus consolidation of parts 1-3
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Bulldoffsite events 2022

12 January

Offsite construction:

concept design and
delivery

Client workshop

23 March

MMC’s impact from
design to whole life
cycle

2"d annual virtual
conference

25 January

Offsite construction:
concept design and
delivery

Supplier workshop

3-5 May
Offsite Show 2022

— e i I R . . | |

buildoffsite Theatre

2 February

Buildoffsite
members’ meeting

9 February

R&D in the offsite
sector — financial
reward for innovation

Webinar
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Buildoffsite events 2022

26 May

BOPAS Plus launch
and ModPods
International

Site visit

4 October

Offsite construction
risk management

Webinar

16 June

Preserving embodied
CO,e with resilience
management
systems

Webinar

4-6 October

UK Construction
Week

14 September

HS2 precast factory,
Colne Valley

Site visit | 1st group

6 October

Customer Side
Leakage

Workshop

27-28 September

Buildoffsite
members’ meeting
and NG Bailey
factory, Bradford

Site visit
12 October

HS2 precast factory,
Colne Valley

Site visit | 2" group

buildoﬁéite www.buildoffsite.com



Buildoffsite events 2022

4 November

November Networks
— Bringing together
the voice of the
Newbies to life

Workshop

30 November

Offsite construction —
concept design and
delivery

Publication preview

16 November

HS2 precast factory,
Colne Valley

Site visit | 3
group

6 December

23 November

Timber construction
(for reduced carbon)

Webinar

Net zero carbon in construction

Webinar featuring

Achieving sustainable resilience in new
precast concrete structures

Publication launch

23-24 November

Social Infrastructure
Networking Dinner
followed by factory
tour with Stelling
Properties,
Winchester

Factory visit
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For further information

Dirk Vennix

Executive Director

Buildoffsite b I'Id ﬁ[ ‘I'
dirk.vennix@ciria.org u 0 S te
07590 846 084
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28 September 2022
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NG Bailey introduction to carbon calculator
and materiality decisions at planning and
design phase

)

QN

r |
)

Graeme Brady Mark Griffin
Engineering Manager Offsite Integration Manager
NG Bailey NG Bailey
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?ﬁ?’ NG Bailey

Sustainability
introduction
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Graeme Brady Mark Griffin
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Health & Safety/housekeeping for today

Mission A SAFETY

State me nt v First & Foremost

There is nothing more important than
the safety, health and well-being of
our stakeholders.

Safety First & Foremost represents a
collective mission to continuously
improve our existing culture of respect,
fairness and excellence in everything
that we do and everywhere that we do it.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Safety Share — Traditional Construction vs Manufacturing

2020/21 HSE statistics . ¢
NGBaiIey é%
123 WOIrKEI’S killed in the work place in 2020/21(RIDDOR) Siiccess acror il
29 fatalities were from FALLS FROM HEIGHT the Group at

30 workers killed in construction
(36% higher then any other sector)

“If you always do what
you've always done,
you'll always get what
you've always got.”
Henry Ford

NG Bailey industry leading Accident Frequency Rate (AFR) = 0.02

NG Bailey Offsite AFR =0

Over 1.5m hours worked RIDDOR free this year

NG Bailey DfMA and Manufacturing approach
Removes people and activity from the hazards on a construction site
Pr_e_fabricated service modules _significa_ntly reduce_working at height. 'Q,::@me_ VE IR
Mitigate risk of persons and objects falling from height. wW g ; el

Risk prevention is always better than risk management ? 3L

Health and Safety
Executive
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Offsite Manufacture

Experts in modularisation with a . Innovative design capability: # World class manufacturing facility in
market leading reputation (/‘ Design for Manufacture approach b o West Yorkshire with BSI accreditation
RS

Sl.

CN SPECIALIST JOFFSITE
Offsite AWARDS 2022 2022 | } AWARDS
Manufacture: ’ \ MEP SPECIALIST : WINNER OF HEALTH
1.5 million+ OF THEYEAR ﬁ AWAR DS : & SAFETY AWARD
hours worked \ 2022 , —_—

Separate hot works RIDDOR free

facility in Drighlington R PA
— Order of
Distinction
r

> <

Benefits of offsite
manufacture

# Increased safety - > ) Reduced programme £ Cost savings < ’ Factory quality

ﬁﬁ . -
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The offsite journey

4 Pipe FCU T5CTunnel T5CNodes Fenchurch Street NHS

W
Lo W :
Modules 2015 Nightingale :

PDfMA
efficiency

2012 Birmingham Bracebridge Pumping

FCU Modules New Street Station 2017 The Forge

= : |
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greater, and the built environment sector has a
responsibility to address the climate emergency and
accelerate sector decarbonisation.
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NG Bailey Net Positive
; “ - | _ g
Bl . I-T;“v.,m::ii,g . %
“Net positive: a way of doing businessthat | | o
ensures we put more into society, the Cgowh
environment and the economy than we;‘ ke o POSItI e
* Six key ambitions which underpin our ambition to b e Makinga —
= 2 Responsible !

 Timescale for achievement is long term, 2030 and be“;

VY
MPACT < B
» Zero carbon agenda supported by Carbon Calculat : -

« All Offsite employees received carbon conscious tr ai

= : |
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Benefits of our Offsite Approach

N !
Modern Methods of Construction (MMC) presents opportunities to change how we deliver OL;)
projects with our focus on four key themes...

MMC through our Design
for Manufacture and
Assembly (DfMA) agenda

offers the following
benefits:

_? . -
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@ GREENER

Offsite is GREENER because...

=

= 100%

AN = Waste materials recycled
LL] = I-l-l o
—lg Ll
=35 RENEWABLES 32
=S powering ?;lrfactory 3
== = =
o) &8 &2 o
— O/ = REDUCED
N /o & Transportation

I}ﬁduction in §
raeaie™ & NUISANCE
= minimised

=N .
_:_?ﬂ’ NG Bailey PASSION | INTEGRITY

Traditional build means...

* More waste materials due to inefficiencies

* Greater carbon emissions from production
processes, deliveries, and operatives’ journeys to
site.

www. nabailey com



Carbon Calculator

NG Bailey NG Bailey Offsite Carbon e

Calculator Dashboard: L woze

All cells in green need to be completed
This willl provide carbon value and savings here and equivalendcies at the bottom

1. NG Baileg Project Detait
y o v‘ :nl ,“ ,’ N &,, Total carbon (tco2e) by construction method

2. Offsite solutions:
a) Select from the dropdown in Column A to choose your solution
b) Input the number of each solution required for the job
& trtaded

NOfe @ Tracuond

7 Total project carbon tCO2e offsite:
Total tCO2e saved Vs traditional: 0N @Tmdtons)

Operational carbon (tCO2e) by construction method and activity
“
I Trees absorbing carbon over a 10 yr period| “
Smartphones charged once m I

Tamasrt o memmrih 10 ofite Trampurt of mwter
Nom swspton ot e s

[ m—
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Material Selection Carbon Benefits — Example

- Copper 0.3 kg CO,, /m for 54mm tube
- Stainless Steel Trubore 2.0 kg CO,, /m for 54mm tube
- Carbon Steel 9.0 kg CO,, /m for 50mm NB tube Makmg a
'~V Responsible
IMPACT
- Copper Xpress <=54mm
- Stainless Steel Trubore >=65mm
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Sir Robert
MCALPINE

Landsec

.l mace Bryden Wood

—— =

Kit of parts
The Forge

www.ngbailey.com
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Kit of Parts

i S - s
= . I . BT EE BB BE O
= o i | R EE

EE EE EE EE BE-
=y * | L TEEEEL
g‘ =—1 = 5 F EE BE EE BE :
i o i b EEEE s
= R N NN ‘T EE BE NE EE EE EE
2 B B EEEEE
10 EEE NS NE BE BT BE NE NE BE HE
== FEEEEEEEEE
e . E EE EE BE NE
120 SN 5m ©A
- o 2 EE EE BE EE
———

Distribution of
Types

FCU Module - Type A07

Pty A8 ||IIIIIIII|||H“|IIIIIIIII||
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EEBY

Overview - Cat A modules

FCU modules

61 variants
378 total gty

Pipework modules
50 variants
280 total gty

Comflor modules

24 variants
1,273 total gty

Ceiling modules
- 20 variants
2,594 total qty

Total modules - 4525 total gty

NG Bailey PASSION | INTEGRITY | EXCELLENCE
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Kit of Parts LRl e ovnsens i m N e [

vav iliimace

Bryden Wood

5 TH\ T
o \ 540 CHW-R

350 LTHW.CT-R ) . 540 I
540 CHW-F 350 LTHW-CT-R
540 CHW-R 350 LTHW-CT-F
41541 Unistrut
220 CHW-R
220 CHW-F
L
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_:_?ﬂ’ NG Bailey PASSION | INTEGRITY | EXCELLENCE www.ngbailey.com



Key Statistics - Kit of Parts - The Forge Po'!ﬁ% e

Yo

& O -
At least 20,000 Reduction in waste Sustainable design

operative hours both onsite and considered
removed offsite throughout

=y o on,

Over 35,000 km Materials selection Estimate
of vehicle considered to 324 tCO2e

movements reduce embodied saved
carbon
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NG Bailey

Contact

Graeme Brady
Engineering Manager
Offsite Manufacture
07971157778

01274 805010
graeme.brady@ngbailey.co.uk

Mark Griffin
Offsite Integration Manager
Offsite Manufacture

07971 995628
0121 7717171
mark.griffin@ngbailey.co.uk

PASSION | INTEGRITY | EXCELLENCE
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Buildoffsite members’ meeting
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Materials resilience guide

C-PROBE buildoffsite

Achieving
sustainable
resilience in

new precast

concrete
structures

Graeme Jones ot 3 e evel
Managing Director
C-Probe Systems Limited

buildoﬁéite www.buildoffsite.com




C-PROBE

PRESERVATION OF EMBODIED CARBON IN THE
BUILT ENVIRONMENT

Smart Cities Need Smart Infrastructure




7-8% of CO2 emissions

are the result of

Portland cement production




Modern AACMs

Recent interest iIn AACMS Is
focussed on their low carbon
and high durability
characteristics

In the UK, PAS 8820:2016
provides a specification for
their commercial use as
alternatives to Portland
cement concretes and
mortars and provides
guidance on testing

PAS being reviewed and
developed

PAS 8820:2016

BSI Standards Publication

Construction materials -
Alkali-activated cementitious material and
concrete — Specification

°
bSlo “Wf"’ ..making excellence a habit”




Polycondensation reaction to form aluminosilicates

* Once mixed, and dependent upon the formulation,

the Si-Al rich mix partially dissolves to form an
amorphous gel.

* C-A-S-H and N-A-S-H phases

* In the presence of calcium and sodium this triggers
the formation of a cross-linked framework forming a
cement phase of calcium/ sodium silicate hydrates,
calcium/ sodium aluminosilicate hydrates and
polysialate polymeric links

Smart Cities Need Smart Infrastructure

u-m . 1 aif  Lin '!'.!::::

®e TT A el Qo= : e i qra
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Typical (Geo)Polymeric Structure for Aluminosilicate (AACM)

| | I | I | I
—8i—0 —8i—0 —8i— 0 —8i=—0—85i — 0 —8§i—0 —8§i—0 —8§i—0 —S5i—0 —Si—0

O 0o 0o
— A | w— A | w— A |

o ° °

O o o

| I I | I | |
$i =0 —Si=— 0 = Si=— 0 = §i =0 —Si — O —8i— 0 —§i=—0 —§i — 0 —Si— 0 —Si— 0




LoCem® CO2e Comparison with other Cements C-PROBE

EMBODIED CARBON OF UK CEMENTS
VS. ALTERNATIVES

900 kg/t __________________________________
90% lower
_______________________________________________________________________________________________ UK AVERAGE than CEM |
CEMENTITIOUS
b -
E SN D | ——— CEM III/A
= >
o E R -
] E : 9
S = < < = 50% lower
— | o (TR - B - e, - T ———
S 2 2 3 " 55 kg/t than low
CEM I CEMIA-L CEM lI/B-V CEM /A CEM IB-V ca rbo n
competitors
Data sources: C-Probe and the MPA C'PR(‘”E

Smart Cities Need Smart Infrastructure

mg”




Features of LOCem® our low carbon cement... C-PROBE

*  Alkali-activated e High thermal stability
cementitious material (fire to >1200C/ 5hrs;
cures at -5C)
*  Aluminosilicate inorganic * High sulfate and acid
geopolymer chemistry resistance
e  Alkali Silica Reaction &
* Looks and handles like freeze-thaw resistance

mortar and concrete
] S

*  High flexural strengths and

comparable compressive * Unique anode properties
strength for corrosion control with

cathodic protection
*  Low/ no shrinkage on
hardening




The collapsed condo was about to begin corrosion
P g
repairs. & -The New York Times, 2021

We Prevent This

From Happening!

= 0

= e
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710%

\ of infrastructure damage is due to

CORROSION



Environmental Challenges C-PROBE

ATMOSPHERIC CARBON DIOXIDE (1960-2021)

420
400
380
360
340

320

Amount of carbon dioxide (parts per million)

300

280
1960 1970 1980 1990 2000 2010 2020
Years

ref: climate.gov: Dr Chris Atkins, Mott MacDonald, 2022




A Changing Landscape with Challenges C-PROBE

Technological challenges
(a) Maintaining ageing infrastructures (b) Designing new, sustainable infrastructures
Mostly in industrialized countries Mostly in emerging countries future
future
_ . - significant
design service g expansion of
‘ life 50 years R wiodersts infrastructure
d . I %" expansion of
8 construction infrastructure g 4
: T i - '
E [} 2 g - c =
Z ‘ : : — significant 7 [~ durable construction
£ | |HH = . i;‘gz;zems E ] with low environmental
O il = needing repair 8 g footpfint
: 1 9 ==  large global impact
® 10— (3-6 fold unti 5 — e "
1 1 | w— 2060) f==1
- & T ol o il ‘
;! it a—— % chal'me
2000 challenge 1950 2000 2050
I I

ageing, deteriorating structures == @ |

ref: Angst, U.M., Challenges and opportunities in corrosion of steel in concrete, Materials and Structures, 51:4, 2018




Systems Combine 3 Proprietary Product Suites C-PROBE

LoCem®: Low Carbon Cement Binders for
repair, protection & build

,))) Achilles™: Sensors & Control Network Electronics

AiMS™: Online Performance Control & A] M S

Reporting System C-Probe.com

The informed choice




Embodied Carbon Savings — Case Study

Example for a reinforced concrete plaza deck project
in New York City:

.
e Footprint of 40,000sqm with 18,500sgm being Lo
removed and replaced at a depth of 600mm — REroRcENeNT |
| syt
*  @348kg CO2e/ m3 (81% ex steel) = loss of 3.9kte | i comenr ryre
CO2e due to the slow decision to treat early C———
! w/C rATIO
« However, ICCP to 21,500sqm saves 5.5kte CO2e || Eaovemnzes -

@430kg CO2e/ m3 'L conersraney

* Futureproofing 40,000sgm of Plaza decks with i AdkteoaTE sz
ICCP means no further loss and preservation of iinses

10.3kteCO2e.

* Data and remote-control acts as assurance of
performance to International standards Smart Cities Need Smart Infrastructure




ESG Impact C-PROBE

Environmental:

Repurposing industrial wastes to form AACM anode material
Build with AACM

Reduced water use in mix designs

Room temperature blending of AACM powders

Sustainable resilience of embodied carbon

Social:

Control of degradation offers sustainable legacy for the future

Avoiding future concrete repairs reduces cost and disruption

Reduced use of resources through controlled maintenance

Governance:

Performance data reported through whole life tracking from embedded sensors
International Standards apply

Asset value assured




C-PROBE

modular, plug &
play anodes to
protect new
construction

low carbon built
LoCem® concrete ¥




Think Differently: Decarbonisation for Whole Life C-PROBE

[ =1

.z_"’ Repurposing Industrial Wastes

(L ‘JJ

.

LITTTTT,

Securing Embodied Carbon 'EEE'E_

jleBep]f

-
(j ) Sustainability with Futureproofing




LoCem® Modular Anode Unit (MAU) C-PROBE

Click here to view video.



https://www.youtube.com/watch?v=MnB28x6YZc4

C-PROBE

Thank you
for listening

How to get in touch:

Email address
gjones@c-probe.com (Graeme Jones)

Website
WWW.C-probe.com

C-PROBE

MONITORING AND PROTECTION
FROM CRADLE TO GRAVE

‘ SMART INFRASTRUCTURE l


mailto:gjones@c-probe.com
http://www.c-probe.com/
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Interactive discussion and Q&A
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Dirk Vennix

Executive Director, Buildoffsite
Chief Executive, CIRIA
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Closing remarks
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Dirk Vennix

Executive Director, Buildoffsite
Chief Executive, CIRIA
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