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Abstract: In order to solve the problems that a carbon emission evaluation system for hot mix
asphalt mixture was not yet to be established, the carbon emission level of an asphalt mixture
could not be correctly identified, and reduction of carbon emission in asphalt pavement needs
further studied, the carbon emission sources for 21 high-grade asphalt pavements in China was
adopted. The emission source survey, combined with the calculation parameters provided by the
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China, a quantitative model for energy consumption carbon emissions of a hot mix asphalt
mixture and a quantitative model for high temperature volatile carbon emissions were established.
The weight of the carbon emissions for different asphalt mixture types was obtained by using an
analytic hierarchy process (AHP). According to the weight coefficients and carbon emission of
the same kind of asphalt mixture in each carbon emission link, the same kind of asphalt mixtures
were identified using Hamming closeness theory. In the weighted average of the total carbon
emissions in each construction link, combined with the emission reduction requirements proposed
in the China “13th Five-Year Plan”, the evaluation standard for the total carbon emission for
different asphalt mixture types and the carbon emissions of various construction links were
proposed. The results show that the energy consumption carbon emissions for aggregate heating,
asphalt heating, and mixture mixing account for 65. 62%, 15. 30%, and 12. 22% of the total
carbon emissions of the asphalt mixture, respectively. The high temperature of rolling and paving
the volatile carbon emissions accounted for 91. 56 % and 7. 02% of the high-temperature volatile
carbon emissions of the asphalt mixture, respectively, and the China emission reduction target
values and the measured carbon emission mean values are used as the carbon emission
classification evaluation limits. The hot mixed asphalt mixture carbon emission level are divided
into three types: A (mild emissions), B (medium emissions), and C (severe emissions). The
research results provide evaluation indexes for carbon emissions of different types of asphalt
mixtures, and these indexes are significant for ensuring low carbon concentrations in asphalt
pavements. 7 tabs, 1 fig, 22 refs.
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Fig. 1 Hot mix asphalt mixture carbon sources
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Tab.1 Energy consumption list of hot mix asphalt mixture at each stage

- HE 7 B 1z i [ B it T B B
H 4o SORHIE RS / SR/ Wi s/ A RS Ol | TR G RS i (5 | IRA R (52 TR A B R (5
(Lot H (kg «t 1) (kg «t 1 fE)/ (kW e« h) [ /Lt D [3D/(Let D D/ (Lt D)

A 0.156 6. 142 (i) 1. 226 (D 2.507 0.030 0.176 0.229
B 0.172 6. 007 () 2. 195(J5i 450 3.478 0. 044 0.129 0.178
C 0.166 5. 981 (i) 2. 202(J5L 450 3. 257 0.035 0.144 0.286
D 0.193 6.762( KRS | 1.403CKRRSD 3. 200 0.027 0.182 0.277
E 0.150 11. 725 (JF 4 2. 7334 2. 400 0. 048 0.170 0.218
F 0.169 6. 007 CE ) 2. 021 (JFL 40 3.200 0.028 0.131 0.188
G 0.134 6.321(KRSD | 1. 114(E WD 3.333 0. 044 0.155 0. 207
H 0.155 5. 822D 1. 224 CE D 2. 500 0.038 0. 180 0.299
1 0.191 6. 228 (FE D 2. 524 (R0 3. 000 0. 045 0.151 0.224
J 0.176 6. 276 (D 2. 733 (FHE 3. 200 0.039 0.175 0.241
K 0.149 6. 149 (FE i) 2. 683 (JEHE 3. 300 0.036 0.167 0.188
L 0.189 7.024(RIRSD | 1. 432(RRAD 3.333 0.038 0.144 0. 237
0.179 6. 554 (T D 1. 262D 3.214 0.045 0.151 0.313
N 0.161 6. 483 (D 2. 838 (JELHE) 2. 400 0.029 0.183 0.270
0 0.162 5. 863 (EH) 2. 240 (JELHE 3.152 0.027 0.158 0.283
P 0.129 6. 540CKIRSD | 1. 98TURHD 3. 000 0.039 0.128 0.169
Q 0.158 6.192C KRS | 1.917(UEHD 3.214 0.033 0.143 0.188
R 0.142 6.321CKIRSD | 2. 031(JFHD 3. 000 0.043 0.155 0.231
S 0.173 5. 941 (D 2. 440 (R0 2. 400 0.035 0.186 0.275
T 0.168 5. 545 (E iH) 1. 780 (JR£H 3.333 0.030 0.173 0. 269
U 0.185 5. 730CE D 1. 147 CE D 2. 240 0.025 0.168 0.330

®2 RRRANET 2 7 W B SR S A T A

Tab. 2 Enerey consumption carbon WITFIR AR A TR L 5 %32 W BTG R

cmission factors MM BB . IR 6.7 4% B T B IR R

fig I A JEL Il el | RAR i}

CO; [94 600.0(77 400. 0|74 100. 0|56 100. 0| 317 000. 0
Bk
CH, 1.0 3.0 3.0 1.0
¥
N, O 1.5 0.6 0.6 0.1

I B RE AR HE A AR A AL, UL (2) 5 I DA 5T g
FEAR AR IS B AT, DL (3)
JM;,'QUCEF(UM

GHG(ij/x) - VijQ(](:EF(ijk) (D
1W,1,'QUC1-:F(UM

Creiipy = Z (Grcam Gwee) /10° (2)
k=1

Cr. = 2 ZCE(-(U) -

i=1 j=1

>3 Z (Groozn Gwee) /10° (3)

S W T T R 3 AN L
2.3 432 UH A IR A I A 7 3 R T Y B
J oA B R R L 1,23 4 405 2R W T

P FNBE R PR 5k AR E AL L B 1.2.3 47
B CO, \CH, N, O3 G K i B BEj B85 X R
(1 ki E SRR (mg /O s M, i BB 3R
(18 3] % Bl VA RE VR T AR 1 (kg/ OV ol D BB S 3R
WA BE R AR R (m® /O W, 7 BB BRI
HLRETH FE It (KW « h/0)5Q; i BB M1 gl
IAE s Coryo N 0 Y BE G BT £ Bl & SR 9 BEFE
HERCHE 7 (mg/MID 5 Crey, K 1 B Be 20795 1 REFE B
JBCERE (kg /O 5 Gwee 9 BT 28 0K 1 42 BR 3G TV 4
{85 Cec 03 75 TR AR BEFEBR HE IS 2 (kg/ 0O .

21 ZF% (R S G0N I I T A e R 1Y BE A B HE
HALZE R 3 FiR .,

Hi 3 3 AT BGPE T TR AR BRI AR R 1 Y
REAEAIHE BT 7 b B g5 R LR O 0 75 0 AR B8
W R A RHES BRI P I S IR A R
PA 1 8 FE i HE 0 43 0] o5 AR FE B HE R 5 Y
65.62% .15. 300 F1 12.22% . 10l %0, 5k



% 3 7

WLE AR FRAFRIER TS IFNIRER 5

x3 AREE]

FEEFEBRHE 2

Tab.3 Energy consumption carbon emissions of hot mix asphalt mixture kgt !
T8 % 4 A B C D E F G H I ] K
SRR | 0,495 0.546 0.527 0.613 0.477 0.536 0. 425 0. 493 0. 605 0.559 0. 764
SR | 19,941 19. 503 19. 419 14.783 23.295 19. 503 13.819 18.902 20. 221 20. 376 19. 964
Wi 3.980 4.361 4,375 3.067 5.430 4.015 3.617 3.974 5.015 5.430 5. 331
AT | 2,861 3.969 3.717 3. 652 2.739 3. 652 3. 804 2.853 3. 424 3. 652 3.766
BRI | 0.095 0.140 0.111 0. 086 0.152 0. 089 0.140 0.120 0.143 0.124 0.114
WERFFR Y | 0.558 0. 409 0.457 0.577 0.539 0.415 0.491 0.571 0.479 0.555 0.530
TEIEFRY | 0.726 0.564 0.907 0.878 0.691 0.596 0. 656 0.948 0.710 0.764 0.596
iE Bg gn 5 L M N O P Q R S T U
SRR | 0.599 0.567 0.511 0.514 0. 409 0.501 0. 450 0.549 0.533 0.586
SERHMA | 15,356 21.279 21. 049 19. 036 14. 297 13.537 13.819 19. 290 18.003 18. 604
WM | 2.845 4.097 5.639 4. 450 3.936 3. 809 4.035 4. 848 3.536 3.723
A | 3.804 3. 668 2.739 3.597 3. 424 3. 668 3.424 2.739 3. 804 2.556
BRI | 0.120 0.143 0.092 0.086 0.124 0.105 0.136 0.111 0.095 0.079
WERRERT | 0.457 0.479 0. 580 0.501 0. 406 0.453 0.491 0.590 0.549 0.533
WEEFT | 0.751 0.992 0. 856 0.897 0.536 0.596 0.732 0.872 0.853 1. 046
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Tab. 4 High-temperature volatile carbon emissions from hot mix asphalt mixture kget!
i B A B C D E F G H I ] K
AR 0. 045 0.042 0. 040 0. 044 0.051 0.033 0.034 0.038 0.037 0. 040 0.038
BRI | 0.271 0. 255 0.247 0.261 0.318 0.219 0.234 0. 245 0.248 0.242 0. 244
MR | 1,721 1.655 1.633 1.693 1. 809 1. 241 1.223 1.422 1.453 1. 447 1.432
TRIEIRYY | 22.562 19. 625 19. 468 21. 805 25.478 16. 656 16.019 17. 326 17. 407 17. 204 17. 364
I B S L M N 0 P Q R S T U
A | 0.049 0. 046 0. 044 0.029 0.023 0. 025 0. 027 0.032 0.025 0.028
BRI | 0.297 0.273 0. 268 0.194 0.165 0.177 0.172 0.203 0.168 0. 181
WERRER T | 1,742 1.707 1. 698 0.963 0. 682 0. 860 0. 825 1.082 0.709 0.871
BRIEFRYS | 22,214 20. 629 19. 433 14.762 10. 623 12.895 13.113 15. 190 11.085 12. 657
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Tab.5 Average values of carbon emissions in all links of hot mix asphalt mixture accounts for proportion of total carbon emissions %
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Tab. 6 Weighting factors of carbon emissions in different links of different asphalt mixture types
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