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The future of underground
construction using swarm robotics

John Moreland-Lynn

Embracing innovation in engineering and construction /
Mon05Dec / 2:30 PM - 3:00 PM
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Infroducing hyperTunnel

- An infraTech start-up founded by Steve Jordan and Jeremy NetworkRai’

Hammond in 2018 (after years of market research) “’W —

+ hyperTunnel represents a new, simple yet revolutionary tunnelling
concept that borrows well established, existing technologies from a

“We want to reduce the level of disruption to

range of industries and repQCngeS them. our passengers so we are constantly
. ) ) ) . searching for new approaches to enlarging or
+ Headquartered in Basingstoke, United Kingdom, 45 minutes west of re-lining tunnels that reduce the length of time
H eq .I.h row Alrp OI’T a tunnel will be closed to trains.”
David Castlo
° FIrS.I. SO.I.e””.e _ SII’]CG 2020 Technical Head of Mining & Tunnels
° _ N 1 HH H TAAArAr~Ntace ~Arir e on why Network Rail, the largest tunnel
Near-by one-acre outdoor testing facility which incorporates our ner i the UK. has commissioned
state-of-the-art Geotech lab. hyperTunnel’s® to validate its unique method
. ) . of non-disruptive repair and enlargement of
* hyperTunnel receives R&D finance backing from BASE/MBS, the 650 aged & leaky funnels

German chemicals giant, and was recently awarded a Europe wide
public bid contract to work with Network Rall on a non-disruptive
tunnel construction, enlargement and repair methodology and @
pilot study for cross passages on

#THEBIGSEXHIBITION

\ m www.thebig5.ae
2 r
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& Engineering

- L=
Leadership team People ;@3 >

. supported by a

Mark Carne CBE Nick Cremin « Team Of O\{er ThWTy,
Chairman Deputy Chairman mostly engineers who

fecenrcEo HetortRal come from tech industries

as diverse as Formula 1
and aerospace,

4 & - Dedicated test site,

=

-

Jeremy Hammond Steve Jordan - Geotechnical lab, and a
Co-Founder Co-Founder
. - Bot prototype
l‘ ,,,J_“ manufacturing facility.
S
N
John Moreland-Lynn Patrick Lane-ott
Director of Director of
_ Corporate Development _ _ _ Engineering _ _ _ _ _ _ _ _ _ _ _ oo -___. NS g gy e g
- \ '
NetworkRail @ WILLIAMS @ #oemve [ Rolls-Royce @ GEAviation  cla2m: M ARCADIS W \I ) vacobs [‘\ P s 4
fo ter
— . “TTB wheeler Adl g\iﬂﬁ(m
Mcl.a!:ﬁljr o RENAULT a;.s @,miﬁgﬁson ALLEN & OVERY sLAUGHTER AND MAY Deloitte. CLEARY GOK_TLRPE% Tl'afi}l ]flll gebbgg““oo‘i
____________________________________________________________________________ _5{.___________
s :
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Digital Internet of Augmented Data
Twinning Things Reality Fusion
Artificial 1 Virtual Geophysics
Inielligence Blockchain Reqlify Surveying
Building )
Information Dragline Automated Multi-drone
Mcz;:'\i)ng Excavation - Construction Control
CNC Autonomous = Oil & Gas FMCG
Manufacturing Trucks Toolsets  Technology

Multi-
Thermal
channel e
Migration
Data Geotech
Mining Simulation
Industrial e
e Technology
control
Medical -
Imaging Preas[on
Techniques Robotics

| 4THEBIG5EXHIBITION |
K | www.thebig5.ae

huperTunnel ’
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Advised by a Technical Board of experts at the forefront of tunnelling ...~ g7

& Engineering

~ |
(ot - 2% . | f4\
Peter O'Riordan Bruno Combe Donal Coughlan Mike Devrlendi Gustav Jahnert Dr Benoit Jones
Chairman Tunnel Technical Technical Director at  Associate Director at Arup Innovations Manager at Previously of Warwick
Previously of Arup, Director Bouygues TP Jacobs Bauer Technologies University, HS2

Crossrail, HS2

—
o

ks d
o< |

‘h

P "\ l i
Mike King Frangois Pogu Greg Raines Gotz Tintelnot Dr Kurt Zeidler
Previously Head of Managing Director VINCI Vice President Stantec MBCC Group - CEO TPH Owner of Gall Zeidler
Underground Construction on Construction Grands Projects Bausysteme GmbH Consultents’
Crossrail UK

.. who are contracted but unpaid, critical and challenging but supporhve

|

! 5w MORGAN MBCC @

| ARUP vacobs vinet SINDALL T @ |
| -~ S .
i chawm: - N oo ionee @ Stantec ...m MTHEBIGSEXHIBITION
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The Team e | P

Engineering team formerly working with/for:

@;ﬂ'ﬂf’”ﬁ &rc G G \ \ \ ) B UNIVERSITY OF
FR.IE!:lﬁL:’ILT VicLaren —B—$— N o Passion for Geoscience .—fé' ¥ CAMBRIDGE
PPPPPPP Britten-Norman e

] ‘/Estas ocado REACTION ENGINES
M MTS @ GE Aviation

I - . o
Whittle b "’:LB Q amec ‘s
lﬁ RQl!s-RQ - Laboratory SOLDER f-3'_ste|r
R y A ARCADIS QINETIQ Whegler
WHRNER BROS.

6
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Attracting top talent at all levels

Dr Sven Asmus

Director of Chemistry &
Materials Development

Sven was formerly Chief
Technology Officer (CTO)
and member of the Board
at MBCC Group.

Sid Shaikh
Head of Robotics

Sid left Ocado, renowned
for its industry leading
robotics capabilities, as
Head of Engineering to join
hyperTunnel in 2022.

Xinghui Tao
Head of Al and
Digital Twin

Tao is acknowledged as a
leader in his field, lecturing

on cutting edge topics such

as Al projectlanding and
Edge-to-Cloud Al.

MBCC GROUP

Oocado

TECHNOLOGY

cambridge
consultants
Fart of Capgemini Invent

osk
GlaxoSmithKline

CERTIS
& [

Ministry  Foxconn
of Defence # i # & %

Private & Confidential

Spanen | QE

Dr Kurt Zeidler Gall Zeidler
Tech Board member J Consultants

Kurt is owner and principal
at Gall Zeidler Consultants,
recognised global leaders
in the tunnellinig industry

Dr Paul Ross
Principal Software EN
. p PHOTONICS
Engineer
Paul is an industry leader in S optos

computer vision, data

visualisation and real-time an 0“

data acquisition and

processing. CANON MEDIC

Mark Carne CBE FREng
Chairman

Mark retired as Chief
Executive of Network Rail
before becoming
hyperTunnel’s Chairmanin
2021. #THEBIGSEXHIBITION

\ ({*\ www.thebig5.ae

hyperTunnel @
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29
Captive bots operating on a physical grid system

O

ocado
Site Setup
e Build environment — install grid
* Introduce Robots to grid

Operation

* Robot is sent an address and task
* Robot navigates to the address

* Robots carry out the task

* Robots report task is complete

e Check power and location status
* Repeat cycle

dmg ssevents Private & Confidential



R&D Site
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Current Methods oA
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Thames Tunnel — First use of a Shield 1825

GSEXHIBITION
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Phase 1: Preparation

+ Continuous core sampling provides

« Data on and extent of rock formations and their mechanical
properties, and

« The basis upon which to estimate groundwater inflow and
stabilisation requirements,

dmg::events Private & Confidential



Survey Technology

hyperDAR

3D Views of GPR migrated
data to idenfify geological
features

&

dmg::events
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Phase 1: Preparation

« Continuous core sampling provides

« Data on and extent of rock formations and their mechanical
properties, and

« The basis upon which to estimate groundwater inflow and
stabilisation requirements,
- Patterned directional boring

» Horizontal Directional Drilling (HDD) defines the shape of the
tunnel

« Ground penetrating radar (GPR) facilitates
» Accurate visualisation of the geology and obstacles
» Development of virtual reality imagery

* Building information modeling (BIM)
 Digital twinning

dmg::events Private & Confidential



Geotechnical
& Engineering

Productivity & reliability: S warms & bots

ndustry... inrecreation... and in pipes

in nature... in

dmg::events hyperTunnel .
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Phase 2: Construction bots to facilitate the Swarm

dmg ssevents Private & Confidential
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Phase 2: hyperBit

L

hyperBit

dmg::events
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Geotechnical
& Engineering

01

Phase 2: Flexible tool set — placing chemistry

hyperBit

dmg ssevents Private & Confidential
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THE BIG |
Geotechnical ! /
& Engineering

Plume Samples
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Peak XV - Design =D

Chamber 1 Deployment Map with Chemical Spreading Ghamber 1 Deployment Map without Chemical Spreading

3D Dej ment Model with Slice Deployment Coverage Map/Slice
ploy it w CH ployment Loverage p«' . 3D Deployment Model with Slice Ds.plnymechvera.geMaszllm

— | 100

| TR 100
E: <

—~ ~

< :
o 80 - @
B0 B0 '
i 40

20
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Phase 2: Construction
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Phase 2: Construction oo oo
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Geotechnical "‘
& Engineering -

B &S
4

Phase 3: Excavation
(for the big jobs)

dmg ssevents Private & Confidential



Phase 4: Completion g, QY

Tunnel lining

Digital twin (BIM)

Continuous monitoring

Predictive maintenance

3 party services (e.g. fibre optics
for data)

dmg::events Private & Confidential



hyperTunnel .

UniqueiinfraTech capabilities
Build

= Advanced geophysical survey populates digital twin driven by machine learning/Al for 3D
printing and additive mqnufaﬁ:turing.

= Remote controlled excavation for safer workforce and enables custom lining and post-

construction opportunities

Enlarge .
= Continuous operation of asset during expansi

- /-

1 _\gg_Q_(!(S avoids unnecessary cost from closure
3 pime g
Repair

= Remote ‘keyhole’ precision repairs for structural failure, overburden support, water ingress,
concrete repairs and ground improvement

Monitor

= Full Digital twin integration and BIM support from initial design to end-of-life.

= InfraTech lifecycle care with predictive maintenance via IOT continuous monitoring
= Avtomated inspection avoiding closures and current labor-intensive process

Private & Confidential huperTunnel .




Spanen | QE

Peak XV - World's first funnel built entirely by robots

#THEBIGSEXHIBITION

\ ﬁ www.thebig5.ae
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Instrumentation Overview =
Coupled Inclinometer and
. / Magnetic Extensometer
Pressure cells 7 '-: ——— jﬁb - ‘ Tubes (4 locations)
(1 location) &
Buried MEMS type-
accelerometers placed in
conjunction with inclinometer
tubing for calibration
(1 location)
Surface-based String Sy
Extensometers & targets . = ’,‘
(6 locations)
#THEBIGSEXHIBITION

dmg::events
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hyperTunnel .
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hyperTunnel® applications

AN EXAMPLE )] _] X
OF PIPE LAYOUT \_ e s e e s e s e e s
\ T e ULTIPLE BORES
) ) N

- MIN. 200m RADIUS
(’ (’\' HDD DRILL
s STRING PATHS

53
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[

Dam fixing

L

\ et

7 "H#THEBIG5EXHIBITION |
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hyperTunnel® compared to other tunneling methods “** q

New
Cut-and- Drill and Austrian o The Boring
. Box jacking
cover blast Tunneling Company
Method

01

TBMs hyperTunnel

x
v
x
x
x
x
x
x
x
x
v
x
x /
x
x
\

AN
<

Tunnel profile to suit function (not just round)

Shaftless deep excavation

Suitable for long, short, shallow, and deep tunnels
Navigate tight turns

Able to handle almost any geology (incl. sand) with a single machine
Easily able to handle extensive ground water

Able to transition variable geologies with a single machine
Able to handle most voids

Faster than Gary the snail

Continuous excavation

Suitable for electric construction vehicle fleet

Excavated material preserved for a wide range of repurposing

NV NN N N NN NENE VRN

Low consumable costs

-+ L/:.u-r\u/l:nlﬁEEV""D'":ONal::
Sl ettt i

Relatively low maintenance costs

Relatively low energy consumption

AN NN TR T NN SN S
RN I ENEE S SN S SN N N
RN I ENEE S SN S S SN N N
X U % X % X % %X X %X %
X X X X X < 4% X X X x %X < 4%

Relatively low CapEx and OpEXx

34
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(TRADITIONAL) TUNNEL BORING MACHINE VS HYPERTUNNEL (ESTIMATE)

A typical TBM twnnelling schedule for a 3 km winnel, say 7 m diameter, could be as it follows:
Activity / Months 1 2 3 4 s & 7 8 9 10 11 12 13 14

TBM assembly

Excavale and lining (say
J00m/mth)

Chisassemblel remove lines -

* Does nol inciuce. TEBM Chessgn {168+ manths) TEM Launch & sile preparmtion

hyperTunnel
Activity / Months 1 2 3 4 5 6 7 8 8 10 11 12 13 14

HOD & install pipes 60
Primary lining in 10 days

Excavation in 5 days

Secondary lining (if req) - \
"The schedue fof BT & based on 24 K working '

Mok Ehal Ehe FEmay S 0 CacH I CUrnDOnd D8 in d.]';.'s Thd hiypariBot Noat & 1750

/| 4THEBIG5EXHIBITION

\ ﬁ www.thebig5.ae
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& Engineering

Wide portfolio of intellectual property

Patented ' Patent- : Burgeoning IP
Lo ' Pending Concept : Pipeline of
Intellectual 16 National
! : component
Property l Applications P .
Office I % gieChnOIOgles
1 | Intellectual #
I [Property wiro pcT
revets | Office rr:~r:”31wl—nal
l*l Government :
of Canada : Pull/Push .
Concept : T ) A | ! !‘
I ’l.l ".'
Ol IR
' FEES AR O
I
Intellectual |
Property |
Office I
Shield :
I
I
I
I
I
I
I
I
Divisional :
I
oft
I
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Industry engagement = | D

Commercial %‘%’ HS2 ALIGN mﬁszﬁifgRVolkerF.tzpamck @‘Bcciona Mostostal vVINCI f{

Deals
MASTER® - UNIVERSITYO
EPC
MOUs >>sBolf'ulTlt-0DNsERs et e o E B]]{'\llN({HM
F . p— M
!:!‘”\S,"?‘”‘E”E!:C?"ag ¥%yperlf_-._pone /AEmEN P PARSONS A:COM @Stantec ARUP HNTB MorT M
. - . s MORGAN ==t
c B DEEEER ferrovial  webuitdZ g, WY RSK suio BEE mewr  orwons®
o iscussions _ Cim i &
A AMCO-GIFFEN m;ggggiggﬂ !ﬂﬁﬁ I‘\obblns“" .,;"'L”"’J"’ S A 8 MTR  soerancwe
% e
o o WTTIM Sacobs STRABAG ABLON | 44 Ghella j[‘,?gt',?‘,’.}g'ys |DB B4 schrabel @ PETRA B
ec WDELLLL T ARG NS RASTRL [N 5 Generatons of Tunneles e )
o. NEOM ,0Q.Li
— DiSCUSSionS SHIMIZ;UQRPORATION@ d earthgrld Hmuugﬂﬁ'w
o E Wwbam SHIMZ SYSTrA [ RioTinto RAGADO AR
Q ASSOCIATES LTD
| ol ] KINROSS @limak Bis NPM(_:HCM Balfour Beatty " Idrgfrgf?fﬁrgt;furas
: Bl & W) Tideway =@- aen = EIFFAGE
Presentation R - HE ~ RobertBirdGroup g ¢ 4 t" Sl}IlTHLANI]

fnlsain B.RING - FLATlRON /—\
AECOE hikmers | TERR o COMPANY PN HOCHTIEF @Klewit COWTW e ——
Contacted SAR AR ATKINS jy8.GRIMM @ @ @ De Beers Johnlaing SKANSKAHD%Q{ \

\ I.UH -.IVIIM!‘ 2 ,,,m
ifi : D FamTRAK b = T-l-I-EHGSE)Q-IIBITION
Identified mmace Jdaor SNC?AVAHN L5 SMRT N Q@ ﬁ (Jm{ff"””f‘“ www.thebig5.ae
1 \
37 /-
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& Engineering

Pilots and Projects: 2022-25 potential - ir?z

FEIGF

AMCO'GIFFEN BN

|

P

M Historic Fngland®ese MORGAN
- amnlNC  SINDALL

AL/GN =<

NetworkRail ;’

Ll

Mostostal

Jacciona —

il @

FCAHNAS, CORPORAT

¢ =y

EPC RioTinto I SEKO BEC PVT. LTD.

IBITION |
gb.ae

_ IR
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Already financially backed by industry leading playei$™.. ¥~

NetworkRai

VvVINCI ff T

“This fechnology can be “We want fo reduce

fruly game changing in disruption fo passengers
improving safety and and constantly searching
sustainability of for new approaches to
underground projects and enlarging or re-lining tunnels
aligns with our goals of a that reduce the length of
rapid response fo the time a funnel will be closed
climate emergency.” to trains.”
- Guillaume Bazouin - David Castlo

Technical Head of Start Up and Technical Head of Mining & Tunnels

Intrapreneurs Programme

59

dmg ssevents Private & Confidential

MASTER®
>>BUILDERS 1PH-

SOLUTIONS waterproofing systems

MBCC GROUP

“We are proud fo be a

strategic partner of

hyperTunnel®, whose

approach towards tunnel
construction is truly visionary.

They use innovative |
technology which challenges [

the sftafus quo.”

- Gotz Tintelnot
MBCC Group + CEO/TPH B

systeme
GmbH ‘

#THEBIGSEXHIBITION

\ ﬁ www.thebig5.ae
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Further industry support

AMCO-GIFFEN

“We are keen fo
commence trials and
satisfied you are at the
appropriate stage to
do so. We anficipafte fo
conclude repairs in half
the time of current
techniques.”

Dave Thomas
Operations Director

dmg::events

“Our experts in tunnelling
agree with your
assessment to potentially
reduce costs with the
further advantage the
Digital Twin can
revolutionise
maintenance in the
future.”

Rafael Fernandez
Innovation Director

40

P PARSONS

“Your visionary
approach and
technology allows us to
help our clienfts in the
Middle East in building
and repairs on tunnels
and other underground
assets in the future.”

Max Clark
VP Delivery Services

Private & Confidential

rINTB

“You have
presenfed a mature
and credible plan
fo launch a truly
disruptive, market-
creating
fechnology.”

lan Chaudri |
Senior Vice President

.

#THEBIGSEXHIBITION
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International awards | |

A\
e
S
S°

European
CONSTRUCTION TECHNOLOGY AWARDS gt
European
WINNER INNOVATION
. M ENTU.BES| wetf Council
{ CONSTRUCTION \
VvVINLCI f AWARDS
od‘
CONSTRt_Jlng%\N i P
ST%QPE 20 A IC@flntelll gencé
-Gl xBus | vati
TITION2T A e ol
o il:l;:]) YOURVOUN LEGEND’QQ/ (: ‘ 3
%x .’
?0 o STARTUPS
) IMPULSE PARTQOSRS 2071
Strategy | Innovation | Performance v ION
\ \ \ WWW.HITSNIYI.U

dmg ssevents Private & Confidential hyperTunnel @



A step change in sustainability

Carbon Footprint Environmental Impact Societal Benefits

Aligned to UN and net zero goals Less raw materials, waste Shorter journeys benefit society

Electrical energy for robots + Less water in extraction process + No human enters underground
50% lower

Smaller worksite requiring less land Building underground reduces

Concrete use 65% lower plus low ) ) pollution and allows green space

life and avoid closures

No maintenance closures —

Reusable robots/circular economy

Private & Confidential




Exclusive Distribution Agreements
Key element of hT's GTM strategy

- Description
* An annual licence fee payable monthly in advance, subject to
» Discounts o reflect the level of hT Technology development and
» Distributor spend on hT Technology and hT Consulting Service

« Scope exclusivity within the relevant sector of each territory

- Distributor benefits

« Early low-cost bet that secures future territories, provides the opportunity to lead the
Industry, and exclusivity removes the risk of losing current revenue streams to competitors
with hT technology

+ Access to the hT distributor portal (for marketing support, technical support, and tools for
desighing and costing schemes) and relevant sales leads generated by hyperTunnel

« Enables distributor to bring cutting edge technology and innovation to their customers and

markets
« Deliversreal added value, creates differentiation & competitive advantage to grow market Underground Assets
share, enhance margins and improve sustainability
- hT benefits S - Securing Dam fixing
« Confractor has Skin in the game, thereby encouraging in-market investment COPNe ! N m":g;:m" B
+ Forces commitment from contractors and forces the market to talk about hT Tun?':is  Enlargement i
G & level . . Postbuild

¥ crossings  Underpass

23

a

« Early and consistent revenue stream =
+ Acceleration of technology development with a customer focus |

.“:‘

| \
Burying .~ Water pipe

2 unne : "'quaer \ ehal on
AMCO-GIFFEN | Fepar B
! , Hazardous slope
Started process of appointing hT’s global distribution network vINS1 e ‘ CEEEL i S

43
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GCC Tunnelling Cenire of Excellence

- Beneficiaries v
P I aoigallg bl doum = A
+  Government Agencies who have problems that need to be solved §=2 A2 - “mnwmspomwmym
. . DUBAI MUNICIPALITY
+ Landowners who may benefit from increased values as a result of N a @
prOjeCTS. ;_:: ;:::i:i::j :i-:l-: ) "\4?’:&1":R(Alh:’\‘;:}?!\\rr:i\i RASTRUCTURE sl o—ia
N “ SMART DUBAI
 Facilitators #
«  Who can provide expertise and/or open doors to beneficiaries. [B)ﬂgsah Embassy
|
- Financiers SISl A5  oubai e i
- - U ‘*ﬁ\ PNy World DP WORLD Department for
« Such as UK Export Finance (UKEF) to support the asset owners. Department of Finance  “HCZ7 ‘1’/ International Trade
- Contractors : . — D '
‘JL‘ {RobertBlrdGroup VINCI 'c' €T Eg {w‘ 0oQuLLI
« to undertake the work BRRER ' GulfRock  a| Naboodah 4

Consultants

@ PARSONS'
« to assist develop the CoE proposal.

Academia

. , L : Bl UNIVERSITYOF
* Provide contacts, deliver mutual credibility and build a legacy.

¥ BIRMINGHAM
DUBAI
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Exclusive Distribution Agreements
Key element of hT's GTM strategy

Description
An annual licence fee payable monthly in advance, subject

fo

Discounts to reflect the level of hT Technology development

and
« Distributor spend on hT Technology and hT Consulting Service

Scope exclusivity within the relevant sector of each territory

[ ]
Territories Sectors Scope
Secuing  pom fixing
mining spoil
heaps
New Tunnel
Tunnels Enlargement X
Level Post build
crossings Underpass
B: x:? Water pipe
2o Tunnel Tunnel cables 1 Rehabilitation
Monitoring Repair iz,
7 Hazardous Slope
waste  siahilisation
containment

hT benefits
+ Confractor has Skin in the game,
« Access to the hT distributor portal commitment from confractors and forces the market to talk about hT
* Early and consistent revenue stream

* brings cutting edge technology o their markets
Creates differentiation & competitive advantage + development with a customer focus

Distributor benefits
+ Early low-cost bet that secures future territories,

Private & Confidential
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Captive bots operating on a physical grid system

hyperTunnel (@

Site Setup

« Build environment —install grid (pipes) using
HDD
* Infroduce robots to grid

Operation
Robot is sent an address and task
Robot navigates to address
Robots carry out task

Robots report task complete
Check power and location status
Repeat cycle

dmg ssevents Private & Confidential
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https://www.youtube.com/watch?v=hoUP8Hf1suk

hyperCast

« Structures in impermeable ground
Block built structures
« Choice of chemistry

R | LraeTns B cuT
cypuk e i MAN CAVITY .
(NITimC CAUTY\. T :

|
!

\ ﬁ www.thebig5.ae |
50 / -
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6 The cast in situ blocks

...... Inferlock to create a
permanent structure,
block by, block.

‘.u" nel Video

|

dmg ssevents Private & Confidential huperTurnnel .



https://www.youtube.com/watch?v=hoUP8Hf1suk

Geotechnical
& Engineering

Example toolset application: Rail tunnel repair

AN EXAMPLE
OF PIPE LAYOUT
\

l

=

MULTIPLE BORES

/

GROUND
CUT AWAY TO

SHOW DRILL STRING

PATHS

MIN. 200m RADIUS
ON HDD DRILL
STRING PATHS

PIPES

REPAIR ZONE
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Example toolset application: Hazardous waste containtffent”

NEWS Q (sen) =

U.S. News Live » Webinar: The Future of Online Learning | Jan. 31 | 1:00 p.m. ET 4

g Home | Mews | Best States | Washington News

US: Nuclear Waste Tank in
Washington State May Be Leaking

United States

Officials say an underground nuclear waste storage tank in Washington state
that dates to World War Il appears to be leaking contaminated liquid into the
ground.

By Associated Press  April 29, 2021

Nuclear waste A

tunnel collapses at
Hanford site in
Washington state

An underground tank in
Washington is leaking gallons of
radioactive chemical waste

The U.S, Department of Energy issued an
emergency alert Tuesday morning at the Hanford

Site north of Richland, Washington after a tunnel
#THEBIGSEXHIBITION

containing rail cars full of radioactive material was

breached. (—2\ www.thebig5.ae
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Example toolset application: water pipes rehabilitatior 2

Birmingham Resilience Project — Elan Valley Aqueduct (Bleddfa)
(2017)

Ensuring continued water supply for Birmingham through three new bypass tunnelling sections

connected into the existing Elan Valley Aqueduct

By: Severn Trent Water, Barhale/Norih Midland Construction Al

Published: Gctober 01, 2017

(left}) By combining the tunne! drive pits and connection colferdams, the team made significant sovings while simplifying construction

ond reducing the delivery programme and (right) the three sections will bypass key locations of the oqueduct to improve resilience of

water supply to Birmingham using this 100-year old gsset - Courtesy of GHD

hyperTunnel @
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Example toolset application: burying power cable @& <

REUTERS®

\m

United States

ool u NEWSMAX © . . _
California's PG&E to bury B o von Suppor Vaeine Mandates?Vote e Now National Grid unveils plans to bury

10,000 miles of power lines to okt e cables underground

. . Toga: califomin | paciic gas clectric | 10000 mikes | power lines | wildfire prevention
prevent wildfires o , , mp
California’s PG&E to Bury 10K Miles of Power Lines to B T

nt analyst
2 minute read 8y Noor 2alnab Hussaln Prevent Wildfires

H £
Lozt Updated € montiz 205

| * - a—

Pylon cables will disappear from some of the most beautiful areas of England
and Wales as part of a move by National Grid to reduce the impact of energy

transmission on the landscape.
u #THEBIGSEXHIBITION

\ (—2\ www.thebig5.ae
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Example toolset application: Underpasses e, QY

www.thebig5.ae
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Example toolset application: Dam fixing L g

Culvert'déterioration
w o

W
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Geotechnical

Example toolset application: Level crossing

01

Yo

#THEBIGSEXHIBITION |

\ ﬁ www.thebig5.ae
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Geotechnical

Example toolset application: Slope Stabilisation

Sl s
Ty

Major section of Chiltern railway line secured Slope collapse above busy railway gives Murphy
from landslips i -
more than it bargained for

Earth beside the Chiltern mam line In Warwickshire. UK has been secured from lendsiips to peovide more
coecaon | e cow

Kent railway reopens following cutting
stabilisation closure

reliable journeys for passengers.

BAM Nuttall fits 17,000 working hours into nine-day railway cutting
stabilisation project

SLOPE STABILSATION &

dmg ssevents Private & Confidential hyperTunnel @



Example toolset application: 28
Securing Coal tips/ Slag heaps

= FINANCIAL TIMES T i
SPECTATOR

Make the most of 2022 ot timitod fim _ o

- ) . imi 2 — Coffes ragk Mslitic 5 X . X A az ) O

Lead your own way in business and beyond with our unrivalled . < e — - - = CoffecHouse  Politis  Economy ~ World  Cultwre  Life  Magmane (L &
- - 4 > a OTee Mouss

journalism.

Wales Theo Davies-Lewis

AT I
{+ &dd to myFT ‘)

LY

Wales needs £500m-£600m to make abandoned slag heaps IRt SSUSSERE S et Rl W T T : Wiales is terrified of a repeat of the
safe - g ; R Aberfan disaster

Devolved government asks for UK help 1o deal with dangerous legacy of coal mining

Law
Commission

Law Cornision

Regulating Coal Tip Safety in

Mearty 300 of 2.456 siag heaps In Wales are caregorised s being 21 high risk of landsiides © Matth Wales

A Consultation Paper

' #THEBIG5EXHIBITION |

ﬁ www.thebig5.ae
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