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Normet Supports numerous major tunnel projects worldwide




We believe project success is through early involvement and
partnerships

The right underground Through shared
equipment for the project development, selection
of the right construction
chemical solutions
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an our industry help?
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SUSTAINABLE SPRAYED
CONCRETE PROCESSES




Sprayed concrete is quite carbon rich!
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Carbon Pie Chart
Typical SC mix
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High amounts of Portland Cement
Steel girders and mesh

Always applying more thickness
than the design requirement

Rebound from spraying
Un-used batched concrete

Diesel powered tunneling
equipment
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“Carbon and cost saving
are intrinsically linked”
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Sprayed concrete is concrete

You need to take a holistic.approach

G .
Experience == Compatible
i accelerators
site support

Holistic Solutions
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SUSTAINABLE TUNNEL OFFERING - MATERIALS
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EMBODIED CARBON OF SPRAYED CONCRETE (KG/M3)

Low and Ultra Low Carbon SCL Mixes
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Recent low carbon sprayed concrete trials normet

Embodied carbon reduction
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This year we have developed
lower carbon mixes:

* CEM | with 40% GGBS
replacement

CEM Il A-L mixes

Now working on CEM Il A-L
plus 20% GGBS

We can replace steel fibres
with much lower cost and

carbon structural polymer
fibres

normet.com




Sprayed concrete without cement is another
development - Geopolymers

* Portland cement has many challenges

* Geopolymers offer some notable
advantages

* Formed by chemical activation of sodium
silicate + low calcium flyash + Blast
Furnace slag

* Several advantages

* Eco-friendly - 80% reduction in CO,
footprint compared to Portland Cement

* Very durable — low shrinkage, low porosity,
fire resistant, chemically stable
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Compressive Strength (MPa)

Performance needed with Geopolymer SC
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We have very good
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But we can reduce
early age strength

As we need to gain
improvements in
long term strength




NORMET INNOVATION - MINI LAB SPRAYER

normet




ower-carbon, higher
. Rerforming sprayed
__concrete

— S X

1

- Lower carbon
“tunnelling
equipment

Efficiency using
S digital technology
‘ow Carben: v

Mining Equipment

Improving sustainable
practices

INFUM 2023 - Sustainable Sprayed Concrete



* Electric vehicles are coming onto the market,
but slowly!

* Replacing diesel power trains — clean energy

* Reduced CO, emissions through power from
renewable energy sources

* Smart spraying technologies




Sustainability with BEV Spraying Robots — CO, EMISSIONS

CO2 emissions [Ton/year]'

ABSORBS 1 TONNE OF CO, IN 100 YEARS
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To neutralize 5 years machine
lifetime 450 trees and 105 years
would be required

* 40-60% less energy
e >95%|

BEV Sprayer

normet
SmartDrive’

*The calculation considers 2 hours driving per shift, 2 shifts per day.
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EFNARC C2
NOZZLEMAN TRAINING|
& ACCREDITATION

VR SPRAYED CONCRETE
SIMULATOR

REINFORCE

* Fully EFNARC approved simulator training tool

For training and now integral to certification process
Helps get nozzle operator up and running

* Not breaking anything too expensive too soon!

Spraying Simulator
t ra I ﬁ‘ I n g I S a U S Efu | Up to a 25% improvement in performance . . . Even with
experienced nozzle operators
» Stress free learning environment
tO O * Good fit to the new, young generation!
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Real time control - SmartScan

Most sprayed concrete linings are between 1.5x and 2.5x theoretical amount!
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Nozzle operator more in control
Getting it right at the point of
application — not later, too late!
Spraying to profile is coming
soon

Safety - knowing minimum
thickness is applied

Controlling quality and economy
Remove steel girders/arches as
we can spray to profile without
them now

We can start measuring carbon
and start improving!
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Spraying Process Equipment - Digitalisation
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We have good standards in our industry

Common standards let everyone work to the same levels of safety and quality

h;;hei;v:?i;:fds A— ITA EUROPEAN SPECIFICATION

GUIDELINES
— for
A I T E S SPRAYED CONCRETE FOR SPECIFIERS AND CONTRACTORS
CHEEo};LIST Remember Sprayed concrete

SPECIFIERS AND CONTRACTORS is Concrete

InFUM 2023 - Sustainable Sprayed Concrete



	Slide 1: Sustainable Solution for Sprayed Concrete in Underground project
	Slide 2
	Slide 3
	Slide 4
	Slide 5: Normet Supports numerous major tunnel projects worldwide
	Slide 6: We believe project success is through early involvement and partnerships
	Slide 7
	Slide 8: Sprayed concrete is quite carbon rich!
	Slide 9
	Slide 10: A Holistic Approach 
	Slide 11: Low Carbon  Sprayed Concrete
	Slide 12: Sprayed concrete is concrete
	Slide 13: Sustainable Tunnel Offering - Materials
	Slide 14: Low and Ultra Low Carbon SCL Mixes
	Slide 15: Recent low carbon sprayed concrete trials Embodied carbon reduction
	Slide 16: Cemex-Normet Dry Silo Mortar (DSM) Partnership – Lower Carbon Mixes
	Slide 17: Sprayed concrete without cement is another development - Geopolymers
	Slide 18: Performance needed with Geopolymer SC
	Slide 19: Normet Innovation - Mini Lab Sprayer
	Slide 20: Low Carbon Mining Equipment
	Slide 21: Automated Battery Electric Drive Sprayer 
	Slide 22
	Slide 23: New Technologies to Support Sprayed Concrete
	Slide 24: Spraying Simulator training is a useful tool
	Slide 25: Real time control - SmartScan
	Slide 26: Spraying Process Equipment - Digitalisation
	Slide 27: Driving implementation of sustainable solutions
	Slide 28: We have good standards in our industry

