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Carbon Emission of Rail Transit Station Based
on Life Cycle Assessment

QIAN Shengze
(China Railway 18th Bureau Group Fourth Engineering Co., Ltd., Tianjin 300222)

Abstract: As one of the largest carbon emitters, the construction industry accounts for approximately 25% of the world’s total
CO, emissions each year. The building and operation phases account for the largest proportions of emissions throughout the
entire life cycle of a building. Therefore, it is important to study the carbon emissions of these phases. This study uses a rail
transit station as a case study, decomposes the building stages, establishes the carbon emission calculation model of the unit
process, analyzes the energy consumption of the operation stage, and integrates outcomes to obtain the carbon emission
calculation model of the entire project. Based on a case study, it is found that the carbon emission of steel in the building stage
accounts for 50.84% of the total carbon emissions; the largest share of diesel in the mechanical carbon emission is 70.62%,
while the carbon emissions of waste disposal in the personnel carbon emission reach 78%, and the largest share of ventilation
and air conditioning system in the station operation stage is 48.2%. According to the calculation results, energy saving and
emission reduction measures are presented in terms of machinery use, construction methods, energy sources, and operation
methods.
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Figure 1  Technical framework for life cycle assessment
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EHUMRH 3 Bz 7 Ao A s . Boh E g
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Table 1 Energy consumption emission factors of
construction waste treatment in China

FX  (kglt) (KWhit) HAEF HKAEF COHMET
i 023 1.26 217
e 00039 893 3.66 1.06 94.67
£ 0 794 841.64

gity 1R 3 BB, I TR B CO, FE
B WX (B) PR :

Ec = Emat,C + Etra,C + Econ,C (5)
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Figure 2 Carbon emissions of main materials
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Figure 3 Proportions of carbon emissions of all studied materials
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Figure 4 Carbon emissions from machinery
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Figure 5 Proportions of individual carbon emission items
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TR 0.75 mis, e A s ERB: H 1B 518000 50%,
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Table 2 Station energy consumption data
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