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Abstract

To investigate the carbon emission characteristics and trends throughout the entire life cycle of as-
phalt pavement projects, emission calculation models were established for the construction phase,
maintenance phase, and end-of-life phase. The emission factor method was employed to quantify
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carbon emissions per unit length of asphalt pavement projects. Integrating the life cycle assessment
framework with the LEAP model, various emission reduction scenarios were set based on existing
policy documents to predict carbon emission trends under different scenarios. Based on the analy-
sis results, emission reduction countermeasures for asphalt pavement projects were proposed. The
findings reveal that carbon emissions during the construction phase dominate the entire life cycle
of asphalt pavement projects, with material production accounting for 92.24% of this phase’s emis-
sions. Under the ideal scenario, emissions reductions could reach 56.9%, demonstrating significant
mitigation benefits. This research provides valuable insights for formulating carbon reduction
strategies in the road sector, developing medium-to-long-term plans, and advancing the industry’s
green transformation.
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SRR BIRES RS NFA R0 RGN AT RS R RN T IRIZREN . f£X—HFT,
BB O E LT R R R E R A, K iz e M R M IR AL SR s A
HEBG S [ Bt 2 MExH A A A A B s VR AT AR [H B e IR B (IBA)SE T, AiBAT ML ok 12042
BR 24%0) 5 BEVEAR 5 1) SRR HEI . 23 % A A8 498 DR HL R (R A R 5 SRRSO A SR AR s BE R, 7
AT AL AL G IR RBEIA T [1]-[3]. TR, ol (R0 s EE w2 & — R 5T = BUR
Beit, WIS BB AT W AR Ol RBRALE T, SRR RER L T REIR SRR AR 2

A IR (Life Cycle Assessment){FoN—F R GEVE MABEE H T A, ) 2 B 48 sk i) %
VA SIR TR R o BEXTE R TR B CAT OO AL A MO SO R BRI CELE T B,
FF A T BORE 2 S A S R A BRI B K IR [4] [5]0 LA, A i FAUIPP O ) 2 FH Y B
N TR IE A IR B Be6]. IXLEHT LR, TR RFEILREFRIESN, LCA HERHZ IR M B o
PR OB B FER RO 2 O R A T R (HBUA BT FT 2 0 100 I s IR s S A2 5, BRAONS
B ORI A RHERCR AT M SRSk, KRB0 FOCRE T H A A R i A BB B 7]-[9], SRZ BT
B, R R AGEENRN RGN, VEZHITURBIA TR B BOR BRI E ZERIR,
ESR Z RENE AR I 8] U b, SR 2 MR AR AL & SOBCRINED T RHEE /7 (PR R [10]. B
JRIBR, S EOHE DA B AT M P MR BR B R AR AT b2 (1 AL ) 45 e R

ST, AT REET 0T B 4 A SR SRR HR X 7 T R e i A A B B R HE G
TR, FFRE 2 AR 5, BT AN [R5 5 R 0 7 LA R S, Sl i
St e R 2 AU i e TR AR (IR SR Al 5 RS
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Figure 1. Structural composition of LCA

& 1. LCA HILEHILERR

Wi e A i PRI BRHE R ) R B B BE B SR B BRI ar A AU AN B o, AT
WHFTRW], BT A RHEIZ B [ BUAR B W AL 2 R v 7 2R O R R At e BOAH BB A,
M H AT ZIE AN o BEANASTE BN S B E 38 i Tt 5T 1) ARk HE TS A R B AR ERD T AL P 7 A B T

2.2. BigMER

HERR Al 7352 — A 35 s KCOP K 5 S HE R Bl SRR I R G712 il i Bl
B SHE T RO RSB HE R AR HEL R S

2.2.1. AREF
JEAE LA PR BRI 32 5 SR R R HE R T AR SR A SRS, FIECSRH L2 R RS
BIBCE 5 AN HERR TR A AT, 5B AR A =B B HERGT SRR A A 1 15
Ep:iAQxEE (1)
i=1
K AD NAFIEM KL FITHFER, kgs EF NAFIEM B FIBHEBR T i AEM B, BFEA
FREE . R, .

TR RVE PR A FEE R MR S ERL. SERINHRR SR =0, S DS RHER =Bk
V5T TR & 532 AT B BRI . TN F 72 A RN RO B8 73 38 43 TR A R A P o B e, e,
it AU 2B B B SRR A 2 2 5

E,, =S,,xV,xEF,, Q)

Reb: S, AHETHUBL G B9 ABEREERE, A 1, N3 | R T LI 6L & SE R EHEFERL, ke A FT: EF,
K | B LB 7, kgCOukg BX kgCOxNm’.
WA 17 R B BRHERCR T A R 3 8
E, = AD, x EF, 3)

K. AD, AWANH RS, kwh: EF, FHEJRIBANIAE T, kgCO/kwh.

AR T B AR AL IR EE 7y o R R A8 T VAR R . AR T B R 1214
AR RS K AT 2 5 W75 IN#VR BEFE RE 5 HF B0 BT VE S AR R S I T AR RE . THR
I IRERHERIB BOMAREFEE A0S, INFAHUMIE FERE R 3= 2280 .

O=cxmxAT @)
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X O NAEEFE, MY ¢ AMPBRHLEVE: m AMEITE, kg AT NiREARWTEH.
ATIREHA e iR HE O R A K5 THEE
Ei,e = ADi,e XEF;,f (5)

X AD, NWHIARHNHAERE, kg EF, , %R i A SR BRHEA 7, kgCO/kg B kgCO»/Nm?,

2.2.2. MREMR

MRHZ SRR IS « SREE AR A P | B A U2 I B HE S v B I R . AR T B
T S22 Y B HE TR 5 F 5 DA ST RHE S Be s 7 A, AT RAPRHZ S BORT 23 9 JEM RHE S A &k
iz, HERHES E ZORIE T S M UM RIS A, SRS 1 B0 B BB RS

JEA RHE i A ER A A 50 2 T RS RHS R AR B HE O SR A REIR A AR R, B
B AR 230 6 15

E,=E,+E, (6)

X E, NIREEHE P BORHECE, kgCOx; B NFHERHE M Bk HECE, kgCO» HIR AR
MARKMEH, MATHE.

2.23. L
I B TH M TR AP R S AR, HpHECE ER R ML SRS HL LA K A ) E VR
YENV I FE FR AR ) AR, i U 2B R R A 30 2 TR

23. FFIPHER
BAP TR BRSO S B EL AR A FH B AR A 77 L S A BB, ot S 1 5 i e B — 24
2.4. FEWELHE

PRBR S B T HE R S B A e ) IR RbE e, BROUE BN BN, WO SR
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E,=E, +(1-9)E,, )

K. E, APRBRIE T A picE, AKX 205, E,, ARSI A aicE, AR 2
W5 o AFRAEECR, %, B0.55,

3. HE A & BB B LS

AL FUNT GON T B TH I THT 2 o U A B4 B DY R 08— R B bR ids, ARAE (A% T2
FRFRUE) (JTGBO1-2014) [13]H05E, it E N 80km/h, F4IETE 27 m, BRI % 24 m, Wit{f 4R
NS PE RN ER: 8 cm AC-20 WiFE T +6 cm AC-16 Wi TR +4 cm SMA-13 i
LR . P B A R m R 2 Bis.

Figure 2. Schematic diagram of asphalt pavement surface layer structure
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AU Tkm 7B 1 ANTIREEAL, 3 AR A BHOEC & Lt Y R S &R it ik, AR
BHEEC S FE & LBt PR bR AR bR A 756 2 CA BRI B TR i T H R IYE) (JTG F40-2004) [14]H 12K .
o ORI AR, FRPP P B R AN GO R RIS, B SMA-13 Wi RA R Wi BT

BOHEAEIR 15 48, 4 5 ST — KT IRY

FR A b SO S R T R 15 1) 900 7 4% T 4 2 i ) S B BRSO T A an R A 1 A 3 B, =AY
M BEHEUS 5 856599.34 kgCO,, H MM EBHEMUE RBIEZE 5. BRSNS L, @ RMBHEE S
67.36%, NI EERHRE. 2P BAE SN 29.38%. Har& s B HERE R, &N

3.26%.

Table 1. Carbon emissions of each stage in the life cycle of asphalt pavement per unit length

=1 BUKEEREEESARSMERERNE

BB BiHET i kgCO2 =d
R B 577043.09 67.36%
FRIB B 251671.85 29.38%

T AL B 27884.40 3.26%

pEean 856599.34 100%

3.26%

29.38%

67.36%

u R B w SRR - BOKRAHB

Figure 3. Carbon emission proportion of each stage in the life cycle of asphalt
pavement per unit length

3. BAKEHERE LSS & F S M ERRAR &S

SR B I T % TR 1 I BRI R A e 2 RIE] 4 BRI BB HES R S T AR,

tt 92.24%.

Table 2. Carbon emissions of each engineering activity during the construction stage of asphalt pavement per unit length

2. BIKEIHEREZRM RS TIRRANE

T BHEBUR/kgCO, e
MR 532237.82 92.24%
MoELZ 37847.90 6.56%

Jite T 6958.56 1.21%
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Figure 4. Carbon emission proportion of each engineering activity during the con-
struction period of asphalt pavement per unit length

E 4. BAKEHEREZRIAS T2 SE

MRAEHE 3 ME S ATRL, MRS IR S L s 44.35%, (R E AL, HATREZETHE 6N
SRV« I AU HE TS AR I R e R IR 72 S AT RHIM AR 2055 5 B 27.50% A1
18.81%, =F it tlId 90%, FLFEM M 12 B Bl i 4axt Fk . X o 1 i TRE (8% a2 2
FEARKAZE b AR B 5 A BEFE L K i A TE e . LN, A RS 5 iR & RHE
TET A 7%, T THL B 5 5 SR TR S LE A T A 2 1.5%, 2RI it T35 s i Bk A
JROTRRAR R AT R -

3.46% - 310%0. 0.75%
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Figure 5. Carbon emission proportion of each step during the construction period
of asphalt pavement per unit length

5. BRI E R EE R AT EA & PR S T

Table 3. Carbon emissions during the construction stage of asphalt pavement per unit length

3. BACKEIEREERMERRENE

Bt T IR BiHE R kg CO, i
JEA A 7= 158665.18 27.50%

R B MR = g Ao iy 9100.93 1.58%
R 108564.66 18.81%
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MR MRS 255907.05 44.35%

T SRR RS 19969.19 3.46%

R B REEHS 17878.71 3.10%
T Pl 2654.03 0.46%

JE S 4304.53 0.75%

4. ETERIEIA0HE B 8 BcHER T
4.1. LEAP B E RE

LEAP (Long-range Energy Alternatives Planning System)% ! & BEJi - M58 - &3k R, JR
MBI ERE ST, @l B R SRS TRIREIRT K BERIE5 K. M HRRUL 4 0F
JRAS, SCHEARRR R R RIS Ui . LEAP # 7r ERDIRBEIR RS0, Ao 20 75 oK i R M Bt i . H
ST S B F P e R HERS S S ECRE &, W 2 b SR E I R ALK 1T . LEAP R
RURTARYE 0T VR AE R 5 A AR S5 A0 [15], SEIAN RN 356 0 BEUR 75 5K« AR B T30 DA K 41T VE4H
IPEAT, H A ERRINIA 6 s,

HERAARERGLT WEGAR T &
5
| |
: HRELEREBEEKP X
| I Bk |
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Figure 6. Steps of scenario analysis

6. BRANTER

4.2. ETF LEAP-LCA 895 5% E R HER T
FETF RIS M, BHA T T T RO S BRARAE , AT NIRRT S s B PR . A
¥ LEAP # B[ B R B 5 LCA WAL &, 1K4E LEAP MBI 458, #IEE T3 B kAR s
HIEEAAETY . LEAP BB O H R Z ZE A .
¢, = ZTn(k) xR, ®)

Reft: €, N n FBHCR . RN keCOR-eqrkgs T, 9 n S5 AR k H5FERL, BN ke Ry N

55 k MREVR BB AR
BRI B OB FRA LR i 25 G B MR REVE™ A O BRHES AR T A B E DL, 456 LCA
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THEARAL, 7E LEAP R ol BEIRSE ALy i 7y B0 2 A RSO R 1 FH (0 BER A 1) ) BE DR A g A\ S
A E AR T TR A AEUE, DK eI A A D SEih, ST RN, e B
FNANAZ, T I VAR HL D B P RE VR AR BRI A RO AL

4.3. EYPTAFERSERRE

NWRRSER TR, RH S W M EAR, RERAG T RIS ARHFTERGE 2020 FOAFERET,
175 3570 A TRUIU 4 I T 8 P2 V8 Tl 2020 4EF) 2035 4F . BT BUR S M) SR AP S 1 2 A BB R &R, A
FELAUME R 4 Prox, BERNRICH SRS, JyAH ST 3 AEBUR A1 E 84T AR 7 2
PG IS E KA .
Table 4. Scenario description
4. BENA

5 RN E
BEAG AR XS L A 2T, DL 2020 FFONREMESE, BOE R TR B H A 10K R AR 5 BUR R

TR g o R B, L SRR R TR
gt (ISR L A AR R LRI, WX Sl RO, NS

JEEREIR S v . ot L L M REBOR SRR A, AR TR

FEFEHER S EERE b, SR AR ERA R AT LL B, JF RGIRTHE I REN S EL, 3E— P HEshRe

K L
PR RS B e B, B2 BRI

ASCARYEAH RBUR IR e H A DA K ] N S0 7 B8 TR AR R a9, BBt Hi A k) e R 4
fi] PR FE IR A F K il AU BRI SR il THLAR FR S K DL A OE 3250 R U 5 5 L G5 S 4
S E & T W AR Ay R R R R i TR IS RHE S R ERRHEBOATT, 4 IR A kLS
REVRVHFESEE . REURGE M S5 RCR . PHIRIE AR ARSI 2R, NG SA RS 56T BOBHE RO 32 (it
TEAER. A XK BURHES) SAT SR RIS SR, W B LA S & B Be & 5 A K R
FEVIFEII W RE 2B b, WS B0 B LAY B S S 18 I K/ PRI R AT R

TEC A "B 5 N, MORHREVR SR FE IR T B BE IR T HOR RERR T, 52 7 R R4 g el - 2 8 €2024—
2025 FETREPEIRAT AT ) HAUE LA BT A I DA REVRTE FE PRI H AR, S5 AU E BT TR EARER
PE, AR RE R R B N 2%~5%; DY L7 0 I A G T ARG PR g T
B EESR, b AR 43 A2 e o B i A0k A H O ST TH B T M Rk (AR 2, T “ R ki —
NG R (R RL B A= R FH 51 A8 08 il 10 it o 1 B R R IRIAZ o DT Tl o 255 RN 38, AR SCR [ 22 B VR AL A
FAKCE BB 70%~90%; FRIEE S5 BE €2024—2025 SEFTREFFBRAT BT 5D » FUAE DL L Tk 57 389 nqE g
TR AE TR RS TP it TALMRAE A B B AT ) 32 BERE AR e 4, FLAB IR L T P 2 W 4% e Abm 4R T
52 IR & IE R P E RS . 208 T AT Re H bR, 4560 B T i AU REFERAIE, A0
it T ATV REVE 58 52 15 O REAE T % 1%~5%: (b B B AL R RS 2025) , URTacm i < b5
WFROSIRTN B, Tt “F R WA E SRR RS KA. A, O AT
SRR E TR Bir. 4k, ASCKE| 2035 FHRSMERTEEEEN 20%~80%; ICCT Witig
W, A BRIS R AR T FEAEROR S A B B2 6], A S v S i Ja S DR A 5 500 o S 24, s
PRy FEFEIE A B, (HIZ 8RR SGE v R BN HE N S - 25 b, A SCRISEEMe IR W E N EET
F% 0.2%~1.5%.
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Table 5. Key indicator settings
F 5. KEERRE

fabr FE R fIRm S = AR 5
T 20 SEFFIATAE TR 3% 25 20 SEHFIREAE FFE 5%, 25 20 SEHFURERAE TR 8%.
FIFUE TP 2% FEIFET 3% 25 FIFUE T 5%
[i] )& BEJE AL FH 7K P #2035 A 70% £ 2035 4 80% 2] 2035 FH 90%
T 0T THER 30 R 3% FHET W 5%
it LA S A KT 2035 AL 20% 2035 HAMEEHI 50% 2035 ALY 80%
BRI RE IR R THETE 0.2% FETIE 0.5% R TFE 1.5%

4.4. FEMAR TH0HE B EREHER T 534

JE I B A B T B T LA R S N B HE R AN 6 Fiw, AFEE SR BHEBCE AR (i 3
W 7 fos . TEFHERS S (RIS SOMEAERE 50, 2035 AEBRHEBCR 205 701123.16 kg, 511707.79kg
F1361415.08 kg. A 2020 425 2035 4F, A &Sm0 BCREY) RO TR Hrp, BMEERIEN
WK IR NN 2%, 2 2035 4 RFBRIRZIN 18.2% . (R IE S HE SR 5.3, RitFRIREIA 2] 40.3%,
TWHL T RGVEHE TSI AR IR S T BE R AR AU S2BRiE /) BRARNE SO0 T MR SOV R Y, R FFIR RIS 57.8%,
LI O BEIE IR BRI, R TR SRS e IR A WA GG B SR A I R RICR . AR A
HHRISE IR, F 2026 A RHEEOK T CAR TARERE 521 2030 42 H AR, 3R RIS R it e
R E R R S . WEUE &, 212035 4F, AR e B HETE Sl BAMRHEZ) 18941537 kg, HAH
T RAEAINEHEL) 339708.08 kg, o B AR L A S g 52 (138 Iy ok 1 R B UL 2

Table 6. Predicted carbon emissions under different scenarios

6. HIER THHMTUNE

Fy BAS HHEfE 5t LCS fikict 5t EPS HAHIE &
2020 856599.34 856599.34 856599.34
2021 841220.12 823142.06 799038.98
2022 826235.03 791148.64 745637.66
2023 811628.72 760550.96 696087.08
2024 797391.55 731289.04 650106.70
2025 786382.18 704636.37 615451.16
2026 775601.30 678594.28 582023.84
2027 765044.50 653673.03 550544.71
2028 754707.45 629825.13 520901.78
2029 744585.91 607005.19 492989.47
2030 737015.38 588969.90 466708.26
2031 729578.26 572414.02 443102.66
2032 722272.48 556427.83 420845.09
2033 715096.02 540993.06 399858.84
2034 708046.89 526092.07 380071.56
2035 701123.16 511707.79 361415.08
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Figure 7. Carbon emission trends under different scenarios

B 7. ®IERTRHES

4.5. @HERIR

AR R B A JRE 90 7 e T 2 i A A B O R, LR R B AR P T R B, TR
B MHEBOLAE R 3 TR, EHEM RS . M RE SRR = A R Ty . X
TR TR AZ O TT ) AR A T E S RERE . Ik, 7EMRIRHRBR AR, B GEHE
IR TBOR AR E A BERE,  JFRH AL RE B o BB PR & 2l BEAT I AL 250, RIS K HESh NI 25
W8 % P A A R B 2R R, IECSKHNB AR BESh, FRIPI BU IR AR B, &
I A e A A i T 45 A AN HEAT I AR IR 9P SRR AE A KA JA YT, AT e 2 i ol 390 A [ 48 28

ERERTIE, FSKBUT AR R, AU S AR REAT IS, A R TARIAAT, JFRL R
e ¥ BRI R 245 51, il BOR 5 B Tt 1 S 00 R B v s P S, S A R BR AR IR ME
KPR ERAE AR F AR R LS L. BT P I BOR B 2 R 5 5 0 MR T USG5, 7] 2 I SR g Rk
R Dy A T 1) S £ B RS (L OGBS

5. Zit5RE

AW FEIE T A S VAN SRR Tk, RGN B 4k P BRI RS A i R o)
Wi 7 AN FRBRER AR OIS 77, 13 0T 4518

(1) B A T B U AR R . R, el BUHRT b A i A
67.36%, FrPRPEIA IR S IZI B 92.24%; fERPEIA T R, MBS TRAPRHE P SRR I =
A E R MBAEA T, A b LR 90%, HHPE ZIE TRV R R B TR MR
1% 5 B LI RUHEB TR ] o

(2) AREHR AR R B2, IR TP . MR T IR A SRR AT, ) BAIRBR B A 1Y
R A7 55 T SEBL 40.3% 0T IRAHE SR P FRBB MRS SR P RER % A 10 P AEU RS S5 D HE W S PTOA 57.8%; £ERT
WIRERGRAZ . SR A PRI I RE 2 5 Id R HE R RS, JFARAS BRI B s

(3) FEARIN W BRI TAEBRHEU SR T HESN SR L MR AN PG REVRTE I AL DL R A 7 T2
M AR BRAE. AR RSB AEGREL, UL T RS, B ML B R IEH A% O
PRI HETL
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AH T T T TAR I BRAZ S S AR B AR AR I T B AKSE, X HEN T LS W R B S5
fi, EUMFAELN I AR, ARG SHIE—D5e8: A SCHE U T8 i TRE BB i B & Rk
AT, AR5 SR TT R R AT BB B HEBGIR S T AT RN TS . I T T R RO B T
DN Ry ) 25 P2 AN 23 (8] i FEROR, SRR R A% Ja SEWF F AT U s Af S St &5 M o1 & e 8, 2
SEAAS ERIBRHATI E FF SN KB SRR, SEBUE T R i R L I S 3 SR IE,
RTHZH S T 45 RIS HELE -

ELmEB
HEZK 75 1% 10 1 — 4 544 S 25 BRARRAEAJE 98(H-2025-303-134).
SE 3k

[1] Flores-Ruiz, D., Montoya-Alcaraz, M., Garcia, L., Gutiérrez, M. and Calderén-Ramirez, J. (2025) Mitigation Strategies
Based on Life Cycle Assessment for Carbon Dioxide Reduction in Asphalt Pavements: Systematic Review. Sustainabil-
ity, 17, Article 695. https://doi.org/10.3390/sul7020695

[2] MWiZeR, WAL, RH, & EIZZERERHPIORIE B R[] AR AOEERHE, 2023, 40(S2): 385-392.

[3] ki, B, FRAERE, 5. ST ROMIT A AUM 1 XURR” B AR BN YRk T ARER AS 8 B AL [T]. A M AR,
2023, 40(4): 256-263.

[4] FFMEAE, XBFIZE. FT LCA sl A B LB BCE i R g )], T E AR, 2023(5): 88-92.

[5] ZEE, WEIE, kEbe M ar BB BOT b R BURIE AT I]. A TR, 2021, 46(2): 132-138.

[6] Vignisdottir, H.R., Ebrahimi, B., Booto, G.K., O’Born, R., Bratteba, H., Wallbaum, H., ef al. (2019) Life Cycle Assess-
ment of Winter Road Maintenance. The International Journal of Life Cycle Assessment, 25, 646-661.
https://doi.org/10.1007/s11367-019-01682-y

[7] EHHE, B, SR, & DT SRR SRS SRR [T]. TEEAR, 2024, 42(09): 55-60.

[81 Liu, Q. Yi, X., Falchetto, A.C., Wang, D., Yu, B. and Qin, S. (2024) Carbon Emissions Quantification and Different
Models Comparison Throughout the Life Cycle of Asphalt Pavements. Construction and Building Materials, 411, Article
ID: 134323. https://doi.org/10.1016/j.conbuildmat.2023.134323

[9] Aryan, Y., Dikshit, A.K. and Shinde, A.M. (2023) A Critical Review of the Life Cycle Assessment Studies on Road
Pavements and Road Infrastructures. Journal of Environmental Management, 336, Article ID: 117697.
https://doi.org/10.1016/j.jenvman.2023.117697

[10] Picardo, A., Soltero, V.M. and Peralta, E. (2023) Life Cycle Assessment of Sustainable Road Networks: Current State
and Future Directions. Buildings, 13, Article 2648. https://doi.org/10.3390/buildings13102648

[11] International Organization for Standard Organization (ISO) (2006) ISO International Standard 14040: 2006. Environ-
mental Management-Life Cycle Assessment-Principles and Framework.

[12] Wi E, WRR, BRHK, & PR IHRE SEHBOEN D], K22 R 2R (B AR, 2014, 34(06): 19-
26.

[13] o N RILA EAS@IZHiES. JTG B01-2014 A TREH AAR#ES]. bt ANRIZE H A, 2014,

[14] PN RILHE A WEZHE. ITG FA0-2004 22 B 77 B i CHORRIELS]. Jbat: N RASHE A, 2004.

[15] X757 Ak 3T LEAP RS (38 i1 G HE mok v S 78 [D]: [l =2 Ar i 50]. Bl &R A i 22 2 OR B Fi Bie,
2021.

DOI: 10.12677/m0s.2026.155070 59 e RSE TR


https://doi.org/10.12677/mos.2026.155070
https://doi.org/10.3390/su17020695
https://doi.org/10.1007/s11367-019-01682-y
https://doi.org/10.1016/j.conbuildmat.2023.134323
https://doi.org/10.1016/j.jenvman.2023.117697
https://doi.org/10.3390/buildings13102648

	基于情景模拟的沥青路面工程碳排放预测研究
	摘  要
	关键词
	A Study on Carbon Emission Prediction for Asphalt Pavement Engineering Based on Scenario Simulation
	Abstract
	Keywords
	1. 引言
	2. 沥青路面碳排放核算
	2.1. 全生命周期评价
	2.2. 建设阶段
	2.2.1. 材料生产
	2.2.2. 材料运输
	2.2.3. 施工

	2.3. 养护阶段
	2.4. 寿命终结阶段

	3. 沥青路面生命周期碳排放量化分析
	4. 基于情景模拟的沥青路面碳排放预测
	4.1. LEAP模型测算原理
	4.2. 基于LEAP-LCA的沥青路面碳排放预测
	4.3. 模拟预测情景与指标设置
	4.4. 不同情景下的沥青路面碳排放预测分析
	4.5. 减排对策

	5. 结论与展望
	基金项目
	参考文献

