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Comparison Analysis of Bridge Structure and Construction Technology
Based on Carbon Emission for High-speed Railways in Southwest

Region

GONG Ying WANG Kai
( China Railway Eryuan Engineering Group Co. , Ltd., Chengdu 610031, China )
Abstract: Focusing on typical bridge structures on the trunk railways in the southwest region from the carbon emission
perspective, the paper established the model of carbon emission for different construction technologies and bridge structures
based on the list data collected in construction, among which the list data contributing cumulatively over 80% to carbon
emission were selected, and the influence of different construction technology on carbon emission of typical bridge structure
is analyzed. The results of this study enrich the database of carbon emission from high-speed railway bridge structures in
the southwest region, make an exploration on the establishment of green bridge structure carbon emission evaluation
standards, and lay the ground for analyzing the full lifecycle carbon emission for the design, construction, operation, and
decommissioning of trunk railway, facilitating the better realization of the “double carbon” goals in China’s construction
sector.

Key words: carbon emission; high-speed railway bridge; construction technology

B A 4o PR BRHE R B A BRHE Ve E R BRI BB R RIS T IO AR DGR P, kit
FFEA 50% LA 1Y S A E R R RECE RO RN AT A YR kAR ek 60 B & T 02 1%

Yo B #:2023-06-07

1EE I IT : EF(1990-), %, TAENN.

SISCHE R SR, LA . SR P R X gy R BRI RS A S Bt T X e [ ] e R B AR, 2023,14.(6) :57-61.
GONG Ying, WANG Kai. Comparison Analysis of Bridge Structure and Construction Technology Based on Carbon Emission for High-speed
Railways in Southwest Region [ J |. High Speed Railway Technology, 2023, 14(6) :57-61.



o5 61 38

R, S ¢ BT RRHR LA VY R 3 DX R AT SR A ST i T T 0 ey

20234F 12 H

AR HARBER AN 75 1 A3 B0 30 =) T

IEAER, T [ %002 i Ak T R o B
PR IR TS VTR R 58 B AT S 4D, Z LA
B AL M TENE T B 5O A 77 B 6 R
B4R | Rk R AR P A IR HER . BT e
B R AR BRI RCAT AR AZ B Bt 15 R T A e Y
[ S50, AR AT S E AR B, 4 5 v ol Ak i 4 € (IR
K,

1 FERHEHE

P il T2 — A it 23R 0 2 4250 12, ife
TR Bl SRR HE e R, R VR AR 4% T B AR
SRR AT I AL IR 2 — | JBURA R 500 A 00 A 3 b
YERA , B5d 4% H S8BT 58 SR A BT IR
1.1 FRHFECEHE

SRR — R B IOR (/N 3 S R LAY
4 MR AL 10 e, B AR B4R AN Rt T T 2 eI

2 BEAFA BT S I HA R R T B

BT ST AR MR BE 7 ARFR ) 1 2 E A e
AR

AR SCHEHLY 10 JEFF ZE 307 F 7Y R b X BE P, L
H BT A 350 km/h ) 4 A4~ @ R 00 H 5 51
SV SR R P 2 R L e R, 10 R
FIRIERE SN Z 1 7 , BRPF 10 41, AR 00
A

*1 HPHEHESEE

7
R | e [ wrTe | mRmE |
Iz =

ORI | VG ek -
/J\ o ﬁii;’l& YO P i
% Iﬂﬂ};)ﬁ: 30 B ﬁ@]lﬁ]lﬂ_@%ﬂ% -
(o Skt m
- BORR | mnpoes | -
T2 128 +72 | Eorrpkas | PHIR AR -
68 + 128 + 68 BB | R ek -
=7 i
EF' «I’\fﬁ L T"EV( E
s T 6041004 60 j}cj;ﬁsz R | B,
32
HIEI R
;ﬁ% 84 + 156 + 84 P VU e Ak -

1| F%) 5

i | 80+152480 | UE | R ek -
+* B 106 +216 + 106 | BRFFEIA | PG = g -
B . GRS
| | eemsee | mamee ﬁm;g“’i e

1.2 FREBREFHE
R R R Ay 28 He sk KAkt T T2, AR S

BT T Rt T B AR, A IR 2 4
P ARBRB B I SRR AR 1 AL A B R A A it
TR Be A R 7 A B HE A IR RE IR AY A )7 i
B PERIA o

BRHE ARSI ACIE 43 3 AL R, HE B g
PE AR RS A, A Ul B SRR Bl A )32
REVEHE G Bl o 15 B8 2 Xk IO gk HE A IR 52 7 73
RS BRI AE B SRR AR R PR . ARRITSE
ARG b T AS Al B T A A AR T S Pt T e e
7RIS FEAE 300 AR, 3% 2 AUHN 26 B RO A
L 107 AR SRR

®2 FEFRHER

i | e it R 4T

H5 1 A9 175 (HRB400) ¢ < 18, =28, % il /K I8
42. 5K (R PEREIREE 1) E K e 52. SRt
REVRIE 1), TN ) A2 Lk SRR IR Z K ) |
TRURASEAR | R DA BRI | R
‘ 0235-A 6 =7~ 40, WAHH Q345D (i) K
i:g FRREAE . FE S (AGMS00). FiL AR 2640, + T4 .
- ERASAR . JekAK5]

Seal ) OREE B S < 10w’ ZHE
BEVR | DK < 155 m'/h - 150 m . JETF Rl E
THAE | HL< 320 tm FHFE AL < 11 kW- 225 m’/min
REREN <251

WS K Y8 42. 5 GG P REVR W ) A I A
(HRB400) ¢ 18 ~ 25 . 40 47 i <2 m ., ¥ I B0 #fi
(HRB400) ¢ < 18, =28 fiss 47 40 L4 N (5 P g
‘ TREE L) I+ IR A4 ) Ok
;'ifg i (HPB300) ¢ = 10, fi# Q235-A

o Sl ) B3 URARHL < 30 mY/min, B0
AEB | <280 m/h - 26 m, LGRSO K
HFE | <170 m*/h - 26 m HLBIASSESEHL <20 m™/min
B4R FLPL < 80 kNm

— LU R R e A B R B A I
I AN T MR R ) AT A , FEORUEAIF T 45 R R 2L
SRACEIA, i —2e B . ARRBFFTE R LA R LR
PidEAT T b B

(1) ox w52 R P 8 A R s T 2 92 i i 2
(AL ASUARAE ) T35, AN RO A B R HE T A

(2) WS BRI R /) LA AR A S IR A ) 1 B
i E AT R A AL B, Ao e BRSPS T
FERLEEAR /N, BO™ AR R BRAR AR H D s B LR T
2 TR /N i S o st st ) e L U 52
B A, 0™ A B R HE R D, DL LT S
(TR AL BEAT 5 Cut-off JFI] o

(3) %18 T i fd R HERL , 4% SCPriz B3 1
ATESFURRL N T iz i 22 T IX B R i X )iz
i ARBRHERC . S AENE SRS A i AL



55 6 4] 3B OB, A BT VY X e T R T AR A R 2 R R T Tk e A

20234F 12 H

GRS I S M F s T X I A T M T =
BB fHE, BOZH M RHECA T3 T

(4) T NP7 A i il HE O R T FE B R i)
W, 1R T OB AN A BRI

(5) AU AR A I 75 IO BB
1.3 BHBEFHE

T HEC R 38 S e 32 2R B R oA T kA it
B JORR R 1R T CLCD ™ 45 M3 128 kA
A SCHR H B

T ZEUL B, AN TR B SRR AR A
T R RAR B R AR BN B X T
HL AN ], 32 2855 & FE | B 1R 9% D8 45 ) FRLER O 45 &2
ol R R 52 i, DX sk H 7 Ee A AR ). AR R R 4
TR & A WA , 2021 4 v ] L 4 B L 1) Sk S P
59% , K 18 % , #% HL, 6 % , HA (X <. K BHAE . 4=
WIFRRE ) 17 % . e, V4 R b X e, g 48 B HE 451 A 7K o
68% , BHE 229% , oA ] AR RRIR R T, ARk X H
FIH R G5 oKCEEL 73 9% , 7K RIXUER, 23 1) SR 15 9% Al
9% ., A ULANTA] DI ) e HE I R 7 22 5 BLOR L AR SC
Ha, SRR R T RE LR 0. 581 0 tCO2/MWh 4 [E bR
Y, AR P RE = P8 R DX S B i 7 R 7 DX
HL B HE R 7 R i — 2B AR oE .

2 fRHEREEY

2.1 B
ASCE R TR B fe b R Es R 24
TR KA s A o R AR T A . B

SEA AR T MR IATR R RS, TS
TR 6 B, 3% 12 B ) e 45 3 A e T
J& LR A 2 SR o S AR R
N RE VST FE T PR | 45T T SR Rkcd 2fe LA I A i HE
W T, A5 3 TR i SRR B TR
BN o] A5 2 Q25 AA ) B HE i
R AR 32 S e R Kt T T 2 2
T, AR SCHE AR AR R RS AL AR
BB G R S5 St T T S 25 AN K A SO 4
W5
22 tE
SRR T A Y |
E:Z<MiX)\a+Pij) (1)
Arp: E——SHE I (kgCO2e )
i—— EEFIRH RIS 5
M——FIA R FEH &

A ——EEHURRE @ ARRHER 5
J—REERRRZ 5

P—HEIR AT AR 5
n—RETR j AUBRHEICA 7

SR DA 2 75 )7 R 40 4 A SE R
e
3 RO

3.1 BiHEMEIT o
M a5 ke S HE R AN 3 7 .

x3 HREMBHHMER( x 10" kgCO2e)

/NS T rhiEs NS
B o2kt 67 32 M L SN B EREDA
B 1 B2 B3 Hr4 B 5 Bre6 7 B 8 B o Br 10
AR EE R e 4.49 4.26 4.75 71.00 67.52 59.97 127.79 301.98 291. 04 710. 57
A R 6.13 6.13 6.13 52.17 33.96 26.92 148. 02 33.96 274.35 351.02

(1) fE/ NS PR R AR P BF 1 OBF 2 BF 3 el
P RRHERCE B MR 3 >HF 1 >HF 2. 8%, Wikl
2R R Bt T T A D — b i i R AR Y
PREE A R R 3 T 20, A SIS % B, 7 AR 7]
5 8 R T, T A s L A T AR G S
BB, RUE M D A TR EE L BEPELAE  (H i T
TR SRR A T A R o T B e O AR ), ]
BTG AR PVC BRI S T AR IR A6 A5, as i S e
Wi e rhfdt B R A o i A R AL 2 AL
AP R4S, S BUB BRSO 20 T 5 &, OF
AREI “FREEAUFT . MR BB T 20 T4

(I3 TE & AR rp R AR AR E AL KT 358
TARKEALAE , LA T I FE B4 dil 0 e 3 B T 0 22 1 ik
HEAL

(2) TEh 5 BE M R 25 K v, S S 0 4 5 2L
FARE 7 15 B 30T, ELAR N BUR IR AfF 7 L3R4l 4
T HE AL 5 B K B HE L 20 S A AT 7 19 1. 8 5
1.5 4%, 32 1 S W R B b 45 , A [ e A %
T MR BERE R TR R, EERE W TN
RS DRSS T o RO A A R
KRB BB T2, W 6 LR HE I E 5
AN 4 58519 104 45 H0 1. 07 4%, X2 T4 6




55 6 141 3B R, A TR VY e X R T AR R R Rt T TR A

20234F 12 H

[ 0 5 HAE R R B S AR5 1. 2 e S Je 4%
A A S AR T B A EC A LA, a0 TSN A
R S S EGEHL< 3 m/min JEH KR
SEEERHL< 2.0 m* 7B R d < 50 RN T £
PIRRHER . BLAh, 3 P Sk TR S HE il 2 b
bz N T(TR SRS N v N NS 2 IV ol i (5
T PR HAR 5 5 2 PR K 20 iR E IR it Ay o 22 1) 1
B, LT — 2 i AL S T AR 25 5%, SN
b, B 8 Sk HE B B 7 19 2. 36 4%, B IE K cHE
TR MY T R 2. 45 4%, RO PR 8 S AR, B 7 SR
FIHE, A7 1 98 B 5 7R BOR S 8CE SR = 1A%
Bt %, N S 80RBHE R AR EZE 5

(3) TEREG EER RA5 1 10 EFRRESH s
TOAME 9 11 2. 44485 K RHERCR M 9 19 2. 32 £
SR T 10 8 — IR A R0, vTmk i B KK
BB R AT AT Q370qE (i) A 2
S 9 1 TR A R B A T A A ( HRB40O) 14
3. 24 % iR HEE = SR Y 0. 76 £, 20 A
TR TR Sl T Bk AR s 5

(4) X T2 W 2T RS #4 > U, M 80 B UL 1
K, BRI R
3.2 WEESR

P BN BRI B HE e o D S e R ik A5 3
TH A () Rl HE S i DT Ak L, R DT ik B A e BTG 2R I
Fom, ik th BTk EE Z AR T 80% AT HLEL s 15
H, ik 4 Pros.

A3 AT B K TT R R BRI AR N, BR A 10 S
W - R ZH G T, DT B B e B Ry B AR ST 22
Q370qE (Fih ) 4b, HAgy o a5k B B i (344
M5 B89 /5 ( HRB400) ¢ < 18, = 28, #7#:0it T B
JIE I FE AR B0 Btk HIE T8 1) T AR A v T At TR AR
P ) STk X SR TR A R (R
PERBAT 5B AR T 75 | AT DS SR, R L L TR
R PR i A AN ] 3 A9 Ak i 15 Al A R
BRIK RN 7K PR 15 75 BT AR R it i M e L £ e SRR,
FEAE R B, AR A B AN AT HRB400)
b < 18, = 28 BRHEHN F Ay A=y s 5 /K e 52. 5
P (ETEREIREE ) 1Y 3. 52 4%, Az 7 B e m K R
42.5 Z (R PEREIREE T ) (1 3. 98 1%,

At BT R ¢ e AR 3B K 8 52. 5 G
PERETRBE 1) K U8 42. 5 F (G rEREIR BE 1) il
N JT L | e B AR AR B R EE A L S L D AR
M 10 7 Bk 32 488 iy 19 A0 Uk Sy o U 4 73 ( HRB400)
G 18 ~25. 45 W 49 #7( HRB400) ¢ < 18, = 28, ¥

K e 42,5 (PR RE IR BE ). 1 7 B A Q235-
AS =7~40, BIHH B Q345D (5 9 )., 49, % 8
KR 52.5 (kR IREE ) R ICRE S, BTmk
JEEHE T R0, A T FE 7 AR A s HE I 3 ok O R T
B VA AR W BRcHE AL L . B 5 25 TR ATLAR (e FH A
PR3 I, 5 7 RE AR A9 SV B HE IO Hh Y ok B T 3k
50% ~70% .
3.3 MRS

AHIFIRE BE R, AR T T 25 A B 3 38 A A [ 17
ST, Bk HE R o 22 5, (R e F R+
LR AT AR T SRS T, W s
JER AR HE B BN BUR T2 . W/ NS FE AR
b BT A5 A R IS SR FH G i S AR I8 B S IR AT 5 Th AR
5 P R FH AR R W D AR S T 5 R B 20 N
MR 5 SR I G S I A A AR A

VY R b DX e AR A R R FH T o e A A B
e PERBTRE -, DI/ R TS FE 5 1 J2 TR T e HE
i . BR T DR S A MR E R AN %G
T TAILB TR B = i SR T R B
S FEM AT R IS T 2k i1

4 HFRIE

G ERER AL LRI PRI R B, 4 S Bk A T
M T R EAR AR B B T+, AR SCHE 2 38 AR T X
B e R BT B TP Y SR R . 2021 4F,
Il A FROERAT B SL B HE S T, 51 5 Rl BT AL 1)
s AR b o T T B S A A T AR
T REIMR MBI HEE A ST . SR, ok 4= [ i HETR HU
138 50 % (i ST A A 9 e, HE 32 2R I A
THARBRIEN AR AE v R WA, PR, g r — R
i ELER A 5 B T H AR BILBR 2 3 15 Tk A P
R G, M TR AR i SR R BRAZ A, 1 H Sl i 5
FARLPEO R AR, 3T 38 19 6 BR O | AR fe 10 sy 3 K gt 100
FI, 40 U IO 6] 52 AR < R IO S, 2 H AT A B 22
K SETT T o

SEH:

(1] FEPORY . PEESIREAE TMAIIRMRAS [ R ] B KK
%, 2022.
Chongqing University. Research Report of China Building Energy
Consumption and Carbon Emissions [ R ]. Chongging : Chongqing
University, 2022.

(2] REAHEHL(2023)304 5 B0E00 H Al AT HERF ST 20 A I
BiLs].
Fa Gai Tou Zi Gui [2023])No. 304, Outline and Instructions for



o561 3%

R, A5 - FETRRHER I DY R s DX R R AT

TREERIRAY il T 20 e b

20234F 12 H

Preparation of Feasibility Study Report of Investment Projects [ S ].
JEI DS, BRBLVL, 5K . R e R AT R U SRR [ .
RS, 2018, 48(5) : 11 - 15.

ZHOU Yongzheng, CHEN Liangjiang, GAO Ce. Design Techniques
and Exploration of High-speed Railway Bridges in China [ J ]. Bridge
Construction, 2018, 48(5) : 11 - 15.

Bt (2010241 5, mid SR BT LARMGE TSR (S .

Tie Jian She (2010) No. 241, Construction Technology Guidelines for

[4]

High-speed Railway Bridge and Tunnel Projects [ S ].
WRI, WBCSD. The Greenhouse Gas Protocol [ S ].
BSI, PAS 2050 : 2008 Specification for the Assessment of the Life

[5]
(6]
Cycle Greenhouse Gas Emissions of Goods and Service [s].

GB/T 51366 — 2019 AEFBRARHHbRELS .

GB/T 51366 — 2019 Building Carbon Emission Standards [S].
FRIMABR (2022] 111 5, SEFA 2022 AR Al il 2 Ui

(7]

(8]

HOS ARG s AR [ S .

Huan Ban Qi Hou Han [2022]) No. 111, Work Notice Related to
Management of Enterprise Greenhouse Gas Emissions Report in 2022
[s].

T/CECA-G 0219 - 2023 finll ik AT 8l 7 e il [ S .
T/CECA-G 0219 - 2023 Guidance for Compiling Plan of Enterprise
Carbon Dioxide Peaking[ S |.

[10] 4% (2021196 5, s fii 5 S F535 H H 5 (2021 4R[S J.

[11

]

Yin Fa (2021 )No. 96, Catalogue of Green Bond-supported Projects
(2021 Edition )[ S ].

W, M . BRI R R BRSBTS [ ].
2021, 12(2): 23 - 26.

XIE Yi, XIAO Jie. Research on High-speed Railway Development
Status and Trend [ J | High Speed Railway Technology,2021,12(2):
23 - 26.

(EBEF 38 W)
77, T Rl R XU

VUSRI ) 55—, oy fd A A BT R A
HWA HL AT b R B U I 5 s S 5 5
BRALFEREFRIEHTSY , 857, RAMS F8FR1A 5 ; 55 =, K H]
jeiEd B N AU g W Lt = el S X K A
(W E == s e gl e g Ll LIS T S22
SEE I B IR EREAE N R R

SZ Mk

(1] BB TREARTULA R . a2 5 2% 1 D fih
PURBOHHARDIZEL R LR ek — ke TR R IRITE A A,
2018.

China Railway Eryuan Engineering Group Co. , Ltd. Research on
Seismic Design Technology of Catenary System in High Seismic
Intensity Complex Mountain Area [ R ]. Chengdu: China Railway
Eryuan Engineering Group Co. , Ltd. , 2018.

WAL, Bdr & BRTT 5 . SUA BRI Ak PO 2R S AT SR W
WL . BRIE TR, 2021, 38(10) : 85 -89,

YANG Jia, CHEN Fenfei, CHEN Ke, et al. Discussion on the Seismic

(2]

Fortification Strategy for Overhead Contact System in Electrified

(3]

[4]

[5]

[6]

Railway [ J | Journal of Railway Engineering Society, 2021,38(10):

85 - 89.

R B TRERIA IRSTEA R . IR T H N Y
WNPERTFE R . R gk B TARERIABRTIEL A, 2018.

China Railway Eryuan Engineering Group Co. , Litd. Study on

Adaptability of Catenary Components in Cold Environment [ R J.
Chengdu: China Railway Eryuan Engineering Group Co. , Ltd. ,
2018.

TB 10009 - 2016 Bk 0 25 i B LE LS 1.

TB 10009 — 2016 Code for Design of Railway Traction Power Supply
[S].

WRAT, B, BRI S0, 5 . RARBRIG R T DAY 42 i X J e 2 A
[J]. AR, 2021, 32(S1): 180 - 181

CHEN Ke, Chen Fenfei, Liang Jingwen, et al. Study on Bracket
Structure of OCS in Lalin Railway Tunnel [ J |. Electric Railway,
2021, 32(S1): 180 - 181.

Wt . S AR, L DX R P Bk M 9] S B AR T AR o i
L], PEEbRIEBRETT, 2021, 64(5) : 149 - 152.

YANG Jia. Key Technical Problems and Corresponding Solutions of
the Overhead Contact System of Elecirified Railway in Complicated

and Dangerous Mountainous Areas [7]. Railway Standard Design,

2021, 64(5) : 149 - 152.




