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Research on evaluation of green construction of municipal road considering
carbon emissions

XTAO Qiuming, ZHENG Chanjuan
(School of Traffic and Transportation Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: [Purposes] To effectively reduce carbon emissions during construction process, the
construction schemes of municipal road with higher level of green construction is optimized and
selected to improve the level of scientific and technological innovation and green construction for
municipal roads. [Methods] From the perspective of carbon emission reduction, aiming at the
comprehensive evaluation problem of green construction of municipal road, and combined with the
characteristics of municipal road construction, the evaluation system and standards are established
for green construction of municipal road, and a grey correlation model was constructed based on
combination weighting. On the basis of the comprehensive subjective and objective weights, the
grey correlation degrees of all indexes and construction schemes of each road section are further
calculated by the grey correlation method, then the green construction levels are analyzed and

compared. [ Findings] The municipal road green construction evaluation system established in this
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study demonstrates applicability, as the proposed model is validated through the construction
schemes of various sections of municipal roads in Changsha. The validation results align with the
actual situation, leading to the identification of a rational set of green construction schemes for
municipal roads.[ Conclusions] The application of grey correlation theory based on combination
weighting in the evaluation of green construction of municipal road is feasible and scientific, which
provides a reference for the scheme design of green construction of municipal road.

Key words: road engineering; green construction; carbon emission reduction; combination
weighting; grey correlation
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Table 1 Grade division for green construction of municipal road
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Table 1 (Continued)
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Fig.1 Flow chart of comprehensive evaluation on green

construction of municipal road
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Table 2 Consistency checking results
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Table 3 Weight results of evaluation indexes for green

construction of municipal road
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Table 4 Carbon emissions per unit area of L1
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Table 5 Correlation values of second grade indexes of green

construction in various sections
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0.022 | 0.037 | 0.012 | 0.020 | 0.013 | 0.104

0.041 | 0.015 | 0.019 | 0.014 | 0.023 | 0.112

0.010 | 0.014 | 0.020 | 0.007 | 0.009 | 0.060

0.007 | 0.015 | 0.006 | 0.005 | 0.009 | 0.042

0.017 | 0.013 | 0.024 | 0.038 | 0.023 | 0.115

0.046 | 0.059 | 0.020 | 0.022 | 0.046 | 0.193

0.028 | 0.067 | 0.023 | 0.023 | 0.051 | 0.192

0.060 | 0.020 | 0.028 | 0.041 | 0.028 | 0.177

i | 0.014 | 0.017 | 0.043 | 0.014 | 0.015 | 0.103

0.015 | 0.018 | 0.007 | 0.016 | 0.006 | 0.062

0.011 | 0.007 | 0.008 | 0.022 | 0.009 | 0.057

0.011 | 0.008 | 0.007 | 0.009 | 0.022 | 0.057

0.019 | 0.033 | 0.014 | 0.041 | 0.033 | 0.140

0.006 | 0.015 | 0.011 | 0.009 | 0.005 | 0.046

0.021 | 0.031 | 0.062 | 0.024 | 0.028 | 0.166

s | 0.010 | 0.010 | 0.015 | 0.010 | 0.029 | 0.074

0.040 | 0.028 | 0.025 | 0.031 | 0.013 | 0.137

0.006 | 0.016 | 0.007 | 0.010 | 0.005 | 0.044

w

0.017 | 0.018 | 0.024 | 0.016 | 0.047 | 0.122

w3
S

0.029 | 0.018 | 0.011 | 0.010 | 0.014 | 0.082

0.036 | 0.025 | 0.043 | 0.068 | 0.023 | 0.195

0.041 | 0.021 | 0.015 | 0.014 | 0.025 | 0.116

0.024 | 0.017 | 0.027 | 0.051 | 0.035 | 0.154

0.009 | 0.006 | 0.013 | 0.017 | 0.010 | 0.055

0.037 | 0.029 | 0.021 | 0.062 | 0.025 | 0.174

0.005 | 0.007 | 0.016 | 0.008 | 0.014 | 0.050

I i B Il I I I I I O I B

0.009 | 0.016 | 0.008 | 0.009 | 0.024 | 0.066

% 6 ZIEG @ﬁlv‘é}}‘*g*f#iﬁﬁ);{/{ﬁ
Table 6 Correlation values of first grade indexes of green

construction in various sections

% B A, A, A, A, Ag
L1 0.231 | 0.145 | 0.052 | 0.033 | 0.052
L2 0.240 | 0.168 | 0.052 | 0.023 | 0.052
L3 0.151 | 0.192 | 0.043 | 0.040 | 0.045
L4 0.168 | 0.177 | 0.035 | 0.068 | 0.080
L5 0.204 | 0.160 | 0.066 | 0.045 | 0.061
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k=1
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