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Carbon Emission Calculation for High-Speed Rail
CRTS I Type Slab Ballastless Track
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Abstract: In recent years, ballastless track systems in high-speed railways have developed rapidly, but studies on
carbon emission characteristics and precise calculation methods during the construction phase remain limited.
This paper conducts a comprehensive quantitative analysis of carbon emissions during the construction phase of
CRTS II slab ballastless track in high-speed railways. The PROMETHEE-Il method is used to rank carbon emis-
sion factors, and a ballastless track construction carbon emission database is built using MySQL. The proposed
models quantify the per-kilometer carbon emissions of embankment, bridge, and tunnel sections. Concrete ac-
counts for 41.06%~43.52%, steel accounts for 52.90%~54.53%, with materials contributing up to 96.00% of to-

tal emissions. Results show that embankment sections produce significantly higher carbon emissions than bridge
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and tunnel sections. Concrete and steel are the dominant emission sources. Sensitivity analysis reveals that steel

emission factors have the strongest impact on total emissions, followed by concrete.
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base; carbon emission calculation
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Fig. 1 Calculation boundary model of carbon emissions during the construction period of CRTS Il ballastless track
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Fig.2 The proportion of carbon emissions from steel
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1001006 | %S EETCA0 | m? 249.620 | 322.050 |kg COy/m’ 5001 5
1001007 RS P t 27.662 2.357 kg COy/t 5002 5
1001008 GEALRS t 7717 1.960 kg COyt 1 5003 5

B4 FBHETEESN

Fig. 4 Carbon emission database structure
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Tab.4 Carbon emission details during the construction period of single kilometer ballastless track t
BaEs EFEmRHE (7 E) B e (5 He) R B HE (5 L)
C60(FLIEAR) 222.030(16.46%) 221.570(18.98%) 222.530(18.37%)
TR+ C40( A%5%) 84.970(6.30%) 80.390(6.88%) 81.070(6.69%)
C35(JiJEEAR) 260.840(19.34%) 177.460(15.20%) 223.640(18.46%)
HI5N 260.820(19.34%) 260.820(22.34%) 260.820(21.53%)
WAt CRBG600H 77 452.680(33.56%) 366.640(31.40%) 370.670(30.60% )
A 9.260(0.69% ) 9.280(0.79% ) 9.270(0.77%)
R OIRIIR SRR 0.150(0.01%) 0.250(0.02%) 0.190(0.02%)
+ T 6.630(0.49% ) 6.660(0.57%) 6.660(0.55%)
BHELE iﬂ)ﬁi 3.718(0.28%) 4.508(0.39%) 5.580(0.46%)
i EL 16.890(1.25%) 15.912(1.36%) 16.950(1.40% )
VRN 3.033(0.22%) 4.923(0.42%) 2.043(0.17%)
ST BB T]ﬁiﬁ%ﬁ% 13.301(0.99%) 2.552(0.22%) 0.314(0.03%)
y AR 6.400(0.47%) 9.201(0.79%) 3.763(0.31%)
e 7.985(0.59%) 7.519(0.64%) 8.010(0.66%)
it 1348.707 1167.685 1211.510

SFOR 3.1x0.3 m2, i B 22 R GBS AR Al RS R
2.9x0.2 m?, T F i I B YR BB - RN A7 118 4l FH R
K, DT 2 38 0 T A HE A . EAREIOE R B
Bz CRTS TN 244 X ICAE B3 il 2 B 1 JiC A2 Al T e
R E LR BN T 41.91%, AN R T
22.90% ; 5 HE B i 2 B 1) IS P M TR R - A B2
BN T 27.81% , B5H FH & WG AN T 19.16%., M
VI RIHE ) R BOR T |, TR E - B o
SARTRHECE BY 41.06%~43.52% , AN M R HERCER |5
FLik 3 52.90%~54.53% , 1 A4 Akiz i HE i b HAY
H1.53%~1.86% , jits THLBRAERHAEL A7 HLAH 1.17%~
2.27%. IXEEGHE S R, AR IR Y A Rk B
CRTS M ZA =X TCHESLIE BB AR P =
HAV, HEBRHERL LR 1K 96.00% X k5 ZE A1 L
GUIBAEAE BRI REIHEE 1o WREARERHERL, K
RAIFE 0] H DGR T IR R £ A A A
b, AR EE £ AT B AR AN X R D
AR P= T B HER . RIS, s S5 0RA e} [l
W5 R AR ST, 38 52 9l 4 kL ) T FE i
— IR A AR HE T
25 HREMESH

Rk CRTS T AR U TCHEFLIE S e HE
TR SRR A 5 R R HE S R A E A | X R
PR T A B ST it A, (AR CRTS 1
RUBR X TCHERIE e T BB S A2 515

7%, PR T B A T RRURR M 2 BT, $R X CRTS 7 Al
TCHERIE S A HE B i R M A R A FlUsee
PR A5 RO ST b il .
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TR 5 FE T 11.00% A1 RERSEH < am P fh
BRRL B HE R R % 10.00% , 20.00% % 5
B HE R B S M AR TR AT A R AR 5.6 T
X SR FHAS TR HE e R 731550 BT A5 A e HE e A8 £ £
FASAR I 5 BT 38 , BEHLTRBE - A HE 3 PR -0
D3I 20.00 % B, =y k% CRTS AR X TCHE
0T A T I HE T R ek B i 2.4 T ¢, 22 AR
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Fig. 5 The total carbon emissions of different
carbon emission factors
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Fig. 6 The carbon emission changes caused by changes
in carbon emission factors
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2) s T B HE BRI  EEp B S A
Gytits T Bz i e HE I EE 4301 R 1.53%~1.94% F11
1.17%~2.28% , AHXT /N ABATS A LAk 23 18]
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