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Analysis of Carbon Emissions During the Construction Phase
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Abstract: This study addresses the issues of energy consumption and greenhouse gas emissions caused by the rapid development
of urban rail transit and proposes a budget quota-based carbon emission accounting method for rail transit. By integrating carbon

emission intensity and economic intensity indicators, a multi-level carbon emission analysis framework—comprising “station-
section-line”—is constructed. Using the Fuzhou Metro Line 6 Phase I and its western extension project as a case study, the
carbon emission characteristics during the construction phase of rail transit are quantitatively analyzed. The results indicate
that the production of construction materials is the primary source of carbon emissions, accounting for 50% to 79% of total
emissions, with steel reinforcement, concrete, and cement being the major contributing factors. At the station level, the carbon

emission intensity per unit area ranges from 1.67 to 3.40 tCO, e/m’, influenced by station scale and structural design; the
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economic intensity ranges from 1.54 to 3.40 tCO, e per ten thousand yuan, mainly affected by the low-carbon level of rail
transit technologies. At the section level, carbon emission intensity varies significantly with different construction methods.
Sections using the cut-and-cover method exhibit higher carbon emissions, with the maximum reaching 36.5 tCO, e per double track

meter, primarily due to higher demand for steel and concrete. This study provides a scientific basis for low-carbon construction
throughout the lifecycle of urban rail transit, and holds significant theoretical and practical value for promoting the green and

low-carbon transformation of the rail transit sector.

Keywords: urban rail transit; construction phase; carbon emission accounting; line-level carbon emissions; emission reduction

potential; carbon emission economic intensity
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Table 1 Carbon Emission Factors for Construction
Material Transportation
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Machinery per Work Shift
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Table 3 Carbon Emission Factors for Major Energy
Sources and Materials
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Figure 1 Proportion of carbon emissions from material production,
material transportation, and construction phases at stations
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Figure 2 Proportion of carbon emissions by machinery
type and material type at stations
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Figure 4 Proportion of carbon emissions from material production,
material transportation, and construction phases in intervals
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Figure 6 Comparison of carbon emission intensity and

carbon emission economic intensity
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Table 4 Total carbon emissions and emission intensities of
stations, sections, and lines
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