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Carbon Emission Comparison and Mitigation Benefit Analysis of
On-site Manufactured Sand/gravel Production
versus Off-site Disposal of Shield Muck
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Abstract : The utilization of shield muck for manufactured sand and gravel (MSG ) production holds significant potential for
advancing the national strategy of resource conservation and promoting carbon peaking and carbon neutrality goals.
However , current research in China on the carbon reduction potential of producing MSG from shield muck remains limited.
This study takes a section of the Guangzhou—Huadu Intercity Railway as a case and employs a life cycle assessment(T.CA)
approach to establish a carbon emission accounting model for both off-site disposal and on-site MSG production from shield
muck. Based on this model,the study systematically evaluates the carbon reduction benefits of on-site resource utilization
compared to traditional off-site disposal and further estimates the carbon mitigation potential associated with the production

and reuse of MSG. The results show that, compared to conventional off-site disposal (‘assuming a transport distance of
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50 km) ,on-site MSG production from shield muck can reduce carbon emissions by more than 3.03 kg CO, per ton. If all
shield muck generated from the case section( 1000 rings) is used for MSG production, the total carbon reduction benefit
could reach approximately 10601 t CO,e. Furthermore ,additional measures such as optimizing transport distances for MSG
products and reusing dewatered filter cakes could further enhance carbon reduction. This study provides methodological
support for the development of carbon reduction assessment frameworks and standards for the resource utilization of shield
muck and offers scientific guidance for low-carbon decision-making in the MSG industry.

Key words: muck recycling, manufactured sand and gravel life cycle assessment,carbon accounting,carbon reduction effect
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E1 BEMELEFNSREMNELERGHT

Fig.1 System boundary of manufactured sand/gravel production using shield muck and external disposal of shield muck
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Table 1 List of main carbon emission factors

<y fiscHE R Al fincHE R
HLBE/ (kg CO,e/kWh) * 0.440 3 W/ (kg CO,e/t) 2.510
23/ (kg €O, e/kg) 3.110 0 A/ (kg COye/t) 2.180
7K/ (kg CO,e/t) 0.168 0 AL 78 5 (20 30 1)/ (kg COze/(t-km)) 0.078
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Fig.2 Process flow chart of manufactured sand/gravel production using shield muck
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3 BEMELEEMERHEN

Fig.3 Carbon emissions from direct transportation of shield muck
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Fig.4 Carbon emissions from manufactured sand/gravel Fig.5 Carbon emission reduction in manufactured
production using shield muck sand/gravel reuse scenario
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