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Abstract: In order to strengthen the carbon calculation of expressway construction and provide theoretical
basis for carbon emission reduction in the road construction industry under the background of "carbon

peaking and carbon neutrality", this study proposed a carbon emission calculation model and carbon emis-
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sion intensity index via adopting the process life cycle analysis method based on emission inventory,
exploring the carbon emission characteristics of the whole process of expressway construction, and
clarifying the boundary of calculation system and analysis process. The typical section of newly-built
expressway was selected for carbon emission calculation. The research results showed that the total
carbon emission and carbon emission intensity of this typical road section in the whole process of high-
way construction were 1.468 million tCO,e and 16 300tCO,e/km, 88.6% of the total carbon emission
was concentrated in the material production stage, while the road construction stage and material trans-
portation stage accounted for 7.9% and 3.5% respectively. Among all the unit projects, more than 90%
of the carbon emissions came from the intersection project, subgrade project, and bridge and culvert
project, among which the intersection project generated the highest carbon emissions while the bridge
and culvert project had the highest carbon emission intensity. In addition, carbon emissions from road
construction materials mainly came from steel, cement and quicklime, while carbon emissions from
construction transportation or machinery mainly came from dump trucks, bulldozers, mixers. In order
to obtain the maximum energy-saving and carbon-reducing benefits, it is necessary to focus on the en-
ergy-saving and emission-reduction technical measures of above-mentioned road construction materi-
als and machinery during the expressway construction process.

Key words: carbon emission calculation; highway construction; expressway; newly built project;
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