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Abstract: Against the backdrop of global climate change, carbon emissions from the construction industry have
become increasingly prominent, particularly during the construction phase, where emissions are highly
concentrated and intense, making accurate assessment crucial. However, traditional carbon emission evaluation
methods are often limited by data uncertainty and static assumptions, resulting in insufficient accuracy for
assessing emissions during construction. To address this, this study establishes a carbon emission uncertainty
correction factor system based on Monte Carlo simulation and develops a dynamic carbon emission evaluation
model by defining carbon-specific characteristics. A case study involving 47 construction projects demonstrates

that the proposed dynamic correction-based measurement model improves the accuracy of carbon emission
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calculations by an average of 6.3% compared to traditional methods. Among these cases, 75% exhibit a relative

deviation rate between 3% and 8%, with deviations exceeding 10% under complex conditions such as multi-

trade overlapping operations and large equipment collaborative work. Further analysis reveals that traditional

methods systematically underestimate actual carbon emissions due to the omission of factors such as unloaded

energy consumption during transportation and fluctuations in equipment energy efficiency. The correction

contribution of the dynamic model reaches up to 58.94% in the transportation phase, effectively compensating

for omissions in conventional approaches and highlighting the model’s significant advantage in scenarios with

complex data fluctuations.

Keywords: building construction; carbon emissions; dynamic carbon emission quantification; monte carlo

simulation; uncertainty analysis; case study
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Fig. 5 Construction machinery operation carbon emission
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Table 1 Correction contribution rate of each stage to the
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Table 1 Average deviation rate of carbon emission of

different building types
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different building types to the total increment of
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Table 4 Comparison of carbon emission intensity of

different building types
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