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Fig. 1 Asphalt pavement construction process flow chart
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Tab. 1

List of energy consumption in links of asphalt pavement construction period

W RBHR SR LR R A 95 04 ey DORA AR w?,%’?%
2B MDD/ MOEID/  MGEMD / (kg » 1) MO EHD / (kg « D5 4 W)/ MA?;;?"V Mtﬁif)/ Mﬁgi/
5 (Lot ') (Lot ) VRKS)/(mP et VKRR /(mP =+t (kWehet 1)
(Let ) (Let ) (LetH
A 0.120 0.166 6. 482( KRS 1. 521 (RO 3.215 0.031 0.232 0. 329
B 0.137 0.216 6. 524 (D 2. 64204 3. 206 0.036 0.232 0.329
C 0.113 0.162 6. 720 KR 1. 214 (D 2. 850 0.052 0. 160 0.275
D 0.135 0.152 5. 822(H i) 1. 187 (FH ) 3.072 0.047 0.172 0. 386
E 0.122 0.148 5. 941(FEHD 2,563 4.357 0.061 0. 257 0.403
F 0.112 0.160 5. 863 (T D) 2. 31004 3.152 0.038 0. 144 0.337
G 0.125 0.159 6. 149 (FE D) 2. 6834 3.441 0.047 0.182 0. 260
H 0.136 0.148 6. 142 (T D 1. 226 CHL M) 3.739 0.042 0.165 0.273
1 0.121 0.152 6. 007 (TE D 2.195C4) 3.478 0.063 0.155 0.213
J 0.119 0.145 6. 228 (M) 2. 52401 2. 330 0.035 0.133 0.267
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2.1 REIRIFEHR 5 ~CHHE R AR B R & 3

A 3 37 B8 PR R I A MR HE R AR B
i B O T A TR AR AT B 28 Tl =
ST G — A RAR AL, 72 RS TR S
ROy e b A 58 R I 3R BURF 28 A7 B89 RE IR K%
AH Q1 (M / k) 1 Ay 4% i g U 1y #445 R
IPCC 2t iy AE IR 2= AR HE I 7 /. (mg/M]D)
A ERIG IRV SAE P 50 31 AR A [7] B8 57 22 il
2T RE 7 SR 25 il & UM s i R
Pk A FE AR L Y AR R R A R U
HEHCIA T K 4 1R I T A fE DL 3R 2~ 4.

k2 mEAMKE

Tab. 2 Energy calorific value

g 2 Y Q g IR Q
I 20. 908 MJ/kg gl 41.816 MJ/kg
RIKA 38.931 MJ/m? 553 42. 652 MJ/kg
N 3.6 MJ « kW1« h!

k3 AFREBREEREAKIEKETF
Tab. 3 Greenhouse gas emission factors for different

energy sources

= SHHA F/ (mg » M]™D

g s Ay
CO. CH, N, O
L 94 600 1 1.5
Il 77 400 3 0.6
KRR 56 100 1 0.1
Sl 74 100 3 0.6
H, 317 000 - -

k4 BEAKLHEEHEYHE

Tab. 4 Global warming potential of greenhouse gases

i = B B
CO, 1
CH, 25
N:O 298

Y T 4% i T3 59 Bl A Re RS B B — 8
1) 22 5Pk FLAS [R) BB R 04 T et B A [R) T AR 4R
A R S 78 A N7 AH VL A R AR AR R AL, AR IR
SR BRI, DL o AR TH W (2=1,2,
o 8 SR BIR R HE AL AR ORE LRI
TP IR A R PR A I8 MR SR R
y RERE LR (y=1,2,3 5L % CO,.
CH, \N,O). &5 & i = R 19 1158 2 8o i A 45
AT 43 A5 G AR E R I B AR S HE Y
Tk & AR A TR R LA I B T T R TR = A
R A ) AR A AL,

(1) ASTA] fil Y52 714 8 5 2 AR HE il ) Ak ASE 75

MpQ D) P fe.,/10°

y=1

Ggl\..x': WQ1Pgwa/1OG (1)

Vi Qo D) Pewf e /10°
(2) £ e T 2815 58 U 1 A6 T & AR HE il B &
) £ Ab A5 Y
Ga = 2,Gan, (2)
K. Gy, b W 7 I T HE R E ARS8
(kg/t) s Gy, 45t T 45 A [5] B8 5 T8 #E HE 5
HE AR (kg/t) s M R I8 Tl 4890 0 3 FE =
(kg/0;V R RAKIMHFER (m® /059 HH L E
TSR AR TR AL R (V) s IR BRI
A0 W HHBEHFAER (KW « h/0;Q N
SR LS P BRI R VB (MT /ke) s Q) MY
BEUR ZHME (M]J « kW' « h™1);Q, HRAKAM
REIR & HE (MT/m?) 5 fo, il = S HE R 5
(mg/M]) s P, A A2 BRIG I #(H 5 10° 4 mg/t

AR ke/t Y H S A
2.2 HEIRUTREIR 52 A HE R B4 T 55 B s ik
AN 53 Br

R Y AE U B I T T AR R I AR TR SR HE
B AR T L B 9 DA R A B C R B 4
HEAT R R AR R AR RIS 8 ANl T 36
7 RE VR T FE T == AAHE Y Ak A

PR B R L Se T 1 E AL ROl 0. 98, %
0,835 kg/Ls B H I A K SRS A AL 400
9 0.90,0.98 F1 0. 99; 4543 1 hEm B AR C 1
REVR I FETY B 3R 2 WPRETR R IVE L3R 3 PRI
FARHEE T R 4 R E SR 4 BRI R T
1B 8 DL B BE o SR A AR AR (1) L (2) L 1T
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Tab.5 Greenhouse gas emission list of energy consumption of asphalt mixture in highway C

A T IR RE IR R I AR/ (kg - D)

B M M W BRG BERA  WWRA WERGH
. . POEEN

WR O BR B o RHEA HHiz HHE W

0.293 0.420 14. 541 3.863 3.252 0.135 0.415 0.714 23.633
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Fig. 2 Greenhouse gas emissions of energy consumption

o o
P

from all links of highway asphalt pavement
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Tab. 6 Emission reduction effects and economic benefits of changing energy types
T, % SR HERL R/ ) WAL R
FEVRER D HERS i FE R 1 #E B HEE I/ % - ~ o
S i BT e b (kg t ) PRI W% ORAVE LR EE IR
iRl 6.524 kg/t 20.761
A ] i 27.68 23.42 0. 846
JIlIEZ KK 6.937 m®/t 15.014
I 2.642 kg/t 4.727
TR 18. 34 83. 65 4.561
ks g 1.213 kg/t 3. 860
JilIEZ I 2.642 kg/t 4.727
) B 40. 93 126. 70 3.095
RKIRA 1.290 m®/t 2.792

HH 2% 6 T A i S RE I BRI 7 A IR Y
ol HE 80 R R0 28 M T A i R S R N I SR HE
JHCAR 5 R AR A L L A U 7 AR SR AR
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T B T A AR HE R e v R T R 2
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Tab.7 Greenhouse gas emission reduction effect in mixing process of warm mix and hot mix asphalt mixture

i T Ty AR AR/ C REVRIHAE R/ (kg t 1) AR/ (kg £ 1) TR/ %
P 190 6.524 20. 761

SR # 26.72
TR 135 4.781 15. 214
P 165 2. 642 4,727
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T 130 1.902 3.401
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Fig. 3 Relationship between the service life of construction

machinery and greenhouse gas emissions
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evaluation system for asphalt pavement

Study of quantitative methods for emission of greenhouse gases
during construction period of asphalt pavement and

emission reduction countermeasures

CAO Shijiang', PENG Bo**, ZHANG Bo'. LONG Kangtao'. CHENG Zhenwei', QI Yihui'

(1. China National Construction Group Guiyang Survey Design and Research Institute Co. , Ltd. , Guiyang 550081, China;
2. School of Highway. Chang'an University, Xi'an 710064, China )

Abstract: By investigating and analyzing the carbon sources of 10 highway asphalt pavements in
several provinces of China, and combining with the calculation parameters of greenhouse gases
provided by IPCC and China Energy Statistical Yearbook 2016, quantitative models of greenhouse gas
emissions during construction of asphalt pavement with different energy sources are established. The
high emission links and main influencing factors during construction are obtained, and corresponding
low carbon emission reduction countermeasures are put forward. The results show that aggregate
heating, asphalt heating and mixing of asphalt mixtures account for 64. 66% , 14.63% and 13.21% of
the total greenhouse gas emissions from energy consumption respectively. The high greenhouse gas
emissions from aggregate heating and asphalt heating are due to the use of coal and heavy oil with high
carbon content as energy sources, and the use of clean energy, natural gas, should be increased. The
research results clarify the research direction of low carbon emission reduction, and at the same time,
provide reference for guiding green construction and building low carbon environmental protection

asphalt pavement.

Key words: asphalt pavement; greenhouse gas; quantitative method; investigation and analysis; high

emission link; emission reduction countermeasures



