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Abstract: Based on the field survey of asphalt pavement construction, the asphalt pavement
construction was divided into seven parts-aggregate, aggregate heating, asphalt heating, asphalt
mixture blending, transportation, paving and compaction etc. Then a mathematical formula was
developed to describe the carbon emissions of highway asphalt pavement. According to energy
consumption and carbon emissions survey, weighting coefficients of various aspects were
calculated by the method of maximum deviation, and then the key links were proposed. The
carbon emission evaluation model was established, and the quantitative classification was applied

to evaluate the present situation of carbon emission in asphalt pavement. On the basis of the
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carbon emissions evaluation, the low-carbon technologies were proposed to change the energy
structure, improve heating mode, and strengthen construction management. The results show
that the weighting coefficients of the aggregate drying and asphalt heating, which are defined as
the key links, are 0.517 and 0. 320 respectively, and account for more than 0.8 of the total
weight. Based on the proposed index (Eg; ), the carbon emission evaluation is divided into
excellent, good, general and poor levels. According to the key links and low-carbon technology
research, the carbon emission can reduce 44. 68% if the energy in asphalt heating changes from
coal into natural gas, and it can reduce 26. 89% if the energy in aggregate drying switches from
heavy oil to natural gas. The research on carbon emission evaluation classification and low-carbon
technology of asphalt pavement construction has provided the technical feasible, economical and
reasonable emission reduction measures for the construction of carbon emission grade evaluation
and sustainable development of Chinese expressway. 6 tabs, 5 figs, 23 refs.
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Tab.1 Energy consumption of highway asphalt pavement

Bl L
FIEAR 1 | A2 | MEAKS3 | MEAK4 | MEAKS | MEAKE | mEARK7
AE SRR R SE T / ke 0.065 0.117 0.082 0.136 0.136 0.123 0.018
LR T HE T/ kg 6.435 6.188 6.999 6.062 6.874 6. 665 6.358
Wi I kg 3.154 2.568 2.659 3. 892 3.750 3. 895 2.528
TRA BRI 1 /(KW - h) 3. 950 3. 360 2.330 2. 830 2.210 2. 250 3.150
R A K2 i el / ke 0.012 0. 060 0. 030 0.009 0.008 0. 008 0.013
B ARl 523 / ke 0. 220 0. 260 0.130 0.190 0.160 0.190 0.140
TRAHE 2 459/ ke 0. 320 0.410 0.270 0. 390 0.410 0. 370 0. 340
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Tab. 2 Default carbon emission factors of energy combustion
. CO; CH, N; O

A R R T TR R A R R T TR R B HE I 5 TR R
JE 73 300 71 000 75 500 3 1.0 10 0.6 0. 20 2.0
LE 3t 74 100 72 600 74 800 3 1.0 10 0.6 0. 20 2.0
Rl 74 100 72 600 74 800 3 1.0 10 0.6 0.20 2.0
ST 71 900 70 800 73 700 3 1.0 10 0.6 0. 20 2.0
Il 77 400 75 500 78 800 3 1.0 10 0.6 0. 20 2.0
KIRA 56 100 54 300 58 300 1 0.3 3 0.1 0.03 0.3
JEHR 101 000 90 900 115 000 1 0.3 3 1.5 0. 50 5.0
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Tab.3 Carbon emissions weight coefficients of

asphalt pavement construction
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Fig.3 Carbon emissions weight coefficients of

asphalt pavement construction
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Fig.4 Weighted values of expressway carbon emission
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Tab.4 Weighted carbon emissions frequency distribution of expressway

gy AhfE AR W/ | BIHER/ %
[12.0,12.5) | 12.25 1 14.29 14. 29
[12.5,13.00 | 12.75 1 14. 29 28.58
[13.0,13.5) | 13.25 1 14. 29 42.87
[13.5,14.0) | 13.75 2 28.56 71.43
[14.0,14.5) | 14.25 2 28.57 100. 00
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Tab. 6 Carbon emission reduction effect of changing the energy type
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