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WE LOVE REINFORCED CONCRETE
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https://www.sustainabilitybynumbers.com/p/china-us-cement
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VWHY SHOULD | CARE ABOUT CEMENT PRODUCTION?

Annual COz2 emissions {rom cement Our World
World
1.6 billion t
% of CO2 emissl
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China
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Source: Our World in Data based on the Global Carbon Project (2022) QurWorldinData.org/co2-and-greenhouse-gas-emissions « CC BY
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CEMENT PRODUCTION: CO» MILL
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CEMENT PRODUCTION: CO» MILL
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CEMENT PRODUCTION: CO» MILL
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CEMENT PRODUCTION: CO» MILL
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CEMENT PRODUCTION; COz MILL P
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CONCRETE LIFETIME

How can we extend the lifetime of buildings / civil infrastructure?

/2,000 bridges alone In UK
4.4% “sub-standard”

Driveways Buildings, bridges

20-50+ years 50+ years
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(REINFORCED) CONCRETE LIFETIME

How can we extend the lifetime of buildings / civil infrastructure?

/2,000 bridges alone In UK
4.4% “sub-standard”
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(REINFORCED) CONCRETE LIFETIME

How can we extend the lifetime of buildings / civil infrastructure?

/2,000 bridges alone In UK
4.4% “sub-standard”
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MUON SCATTERING TOMOGRAPHY

- Lifetime of reinforced concrete ultimately depends on steel rebar conditions
+ S0 does the lifetime of civil infrastructure
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MUON SCATTERING TOMOGRAPHY
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(SOME) MUON TOMOGRAPHY DEMONSTRATORS

g 3.3VPSU
= Command
=3 Clock

Data lines

Z=94 cm
4 Hours exposure

y-coordinate /mm

JINST 13 P10028, LINK 2102.125642, LINK AlP Adv. 2015, 5, 067111, LINK
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https://doi.org/10.1088/1748-0221/13/10/P10028
https://arxiv.org/pdf/2102.12542
https://doi.org/10.1063/1.4922006

(SOME) MUON TOMOGRAPHY DEMONSTRATORS

Concrete: Xy = 11.6 cm
lron: XO — 1.8 CIn

Lead: X, = 0.6 cm

Uranium: Xy = 0.3 cm
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MUON SCATTERING TOMOGRAPHY FOR REINFORCED CONCRETE
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https://www.hep.phy.cam.ac.uk/~obrandt/scanmu/scanmu_ais41_100_Report_v3.pdf

MUON SCATTERING TOMOGRAPHY FOR REINFORCED CONCRETE

Antony Swan, Master project 2023, LINK
(supervised by Jon Burr, OB)
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https://www.hep.phy.cam.ac.uk/~obrandt/scanmu/scanmu_ais41_100_Report_v3.pdf

MUON SCATTERING TOMOGRAPHY FOR REINFORCED CONCRETE

Antony Swan, Master project 2023, LINK
(supervised by Jon Burr, OB)
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MUON SCATTERING TOMOGRAPHY: BEYOND CORROSION

Interconnecting
steel rebar missing!
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MUON SCATTERING TOMOGRAPHY: THE FUTURE

A lot of work on Muon Scattering Tomography around the globe
Focus on Nuclear Security Applications so far
—asier (higher Z contrast, more funding)
Stationary
Our focus on reinforced concrete
More challenging (lower Z contrast)
Ageing / corrosion even more challenging
Construction faults “easy”

o N COSMIC-RAY
» Historic secrets (treasure chests?!) exciting...
ortable BASED SOLUTIONS FOR 3D
But many positives: | IIMAGING
 Gigantic market e A el e el
Gigantic potential to reduce human CO> footprint! INPETERGEIR L1e!!tue safely IRPIEUSS
Non-destructive NWORE - N

No radiation concerns

Semi-commercial partners exist — E m

Stay Tuned
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https://www.gscan.eu/

Thank you!
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