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Assessment of Bridge Carbon Footprint in Mountainous Areas Based on LCA

WEI Xin
(CCCC Highway Planning and Design Institute Co., Ltd., Beijing 100010, China)

Abstract: Human activity is an important factor in the natural carbon cycle, and highway traffic construction
accounts for a large proportion among these activities. Considering that the national "Fourteenth Five Year
Plan" has also focused on the deployment of carbon emission target, strategy of lower carbon emission in
bridge construction has become an important consideration in bridge design. Firstly, the paper expounded the
analysis tools and accounting methods of carbon footprint, which disassembled carbon footprint into bridge
carbon emission increment and regional carbon solidification reduction and calculated then separately. Then
the life cycle carbon footprint characteristics were compared and comprehensively quantificated combined
with different design schemes. Finally, the corresponding carbon emission reduction measures were
summarized.
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Tab.1 Greenhouse gas emission factors of premixed commercial
concrete (kg/m®)

REELIE  COABMINT  NOHEAT  BrisfishsailbiAr
C20 272.93 0.375 201.38
C30 362.98 0.489 306.78
C40 456.43 0.631 391.03
C50 509.23 0.722 510.94

£2 WHOBRESEERET (kgt)

Tab.2 Greenhouse gas emission factors of steel (kg/t)

WEFIE CO N T CHa BN T NeO Hliti ¥ Bl 7

RIS 4339 225.4 34.8 20 344.4
rh/ N 3589 1873 28.9 16 883.7

bt 3551 1853 28.6 16 706.3
AL 3755 196.3 30.3 17 691.9
VLA 4524 2334 36.3 211764
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Tab.3 Greenhouse gas emission factors of transport

SERAR ST A Hpga PR
kg/(t - km)
PIREAIL A B3 kg/(t - km) 0.002 5 0.007 7
BRikis
moAHLE kW h/(t-km)  0.0111 0.008 7
PR P L/ (¢ - km) 0.068 9 0.1517
YN EEL)
ESiien ey L/ (t - km) 0.060 6 0.155 3
g L3 kg/(t - km) 0.004 2 0.015 4
KAz 4
Rl BEAE B3 kg/(t - km) 0.008 1 0.029 9
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Tab.4 Carbon emission coefficient of different construction

machinery

_— BB A T/ BRI T/

DL (kg COulkg %6l ) (kg COJEHE)
P gl XA 0L 54.97 170.407
JEA A S AL 64.53 200.043
Uity R N 49.03 151.993
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Tab.5 Greenhouse gas emission factors according to vehicle

types (kg/km)
B COHERA T CHaHERUHF  N2O HERUH 7 EHERL A+

L7 6.68 1072  7.00x107°  2.00x 107° 0.07
BARIMA 2.09%x1070 6.00x 1075 2.40x 1077 0.22
PREKINAE 2.62x 1070 9.00x 1070 2.40x 1077 0.27
FANRIMAE 5.20x 1070 8.00x 1070 5.40 X 1073 0.54
BRARZEMA 181x1070 1.00x107°  1.40x107° 0.19
PRSI 5.33%x 1070 1.00x 1070 3.10 X 10° 0.54
FARSOME 736 x1070 4.00x 1070 3.10 x 1073 0.75
FEFG 2 1.72 X 10? 1.70 x 10* 2.00 X 1076 0.02

& E Y BRI
C2 = Z]Vl X Qi (4)

BRHET A 7

1.2.3 PrbrB B

B R IRBR B B 275 18 TAHLR -5 SRR
JrTH AU PES TG TR BEE 18T AR, M 5k
HEHIUFE ] [N A - A AT ey A B T X

ST IR R T e Rl H R kK
AT [l S R 3 s SR U R [ e 2R K R A B
Be, T (L) it S b = i A rpi i o
FABHHRTRLLRE (1-n), A (2) dighid Bk
HEA 3 DS AR K o AN AT [T Wi 4k BN R X

ML EEE AR, DUt i B U AR 8.95%
XHYRBRET BORHEREA TR ELL o

R 6 EBS R E MBI EI R EL

Tab.6 Recovery factor of partially recoverable building

materials
je0) R £ n
RiLk7) 0.8
REE 0.55
H471 0.4
Wi 0.75
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Tab.7 Carbon fixation coefficient of vegetation [kg/(hm? - a)]

+-3 12 2% 3% 4%

W ERHT O ERAT O ERET  EREE

AR 178 x 100 143x 100 284x10° 251x10° 214x 103
P 744%x103  892x10° 9.67x10° 595x 103 8.00 x 103
b 038x10° 0.32x10° 0.40x10° 0.28x10° 0.35 x 10°
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Tab.8 Carbon emission calculation of bridge structure

BIERRHERL AR

TiH 80m B 220m 140m ZHi/km i BT MICRE Birae Lakdbilukg  Bisae 2 iHbilkg
RIVERE 1.7 19.7 17.2 115.0 0.2 20344.4 0.8 76 974.2 80 318.6
INEVE 438 21.3 17.7 115.0 0.2 16 883.7 0.8 75 694.2 719197

LA 62.6 32.1 20.7 115.0 0.2 16 706.3 0.8 2733901 107 328.1
PELAFN 5.1 4512 394.8 115.0 0.2 17 691.9 0.4 4247 3432 47945359
ELATN 0.0 18.2 10.9 115.0 0.2 21176.4 0.4 139 191.4 2317955
FaRlit)Ine 10.9 11.4 7.4 150.0 0.2 189.0 0.8 954.5 601.9
YR 9.3 8.2 5.3 150.0 0.2 3230 0.8 1247.1 708.9
FUALPH 5.4 0.0 0.0 150.0 0.2 142.0 0.8 21738 0.0

M 3019.6 2978.6 1933.1 — — 26 — 12 790.3 7811.2

bl 105.6 0.0 0.0 — — 3.2 — 328.2 0.0

el 102432 8947.8 103783 — — 3.3 — 66 187.4 29 080.4

il 3766.7 1831551 1406917 — — 0.7 — 93 836.7 119 050.8

i 9335 24273 2669.9 775 0.2 — 0.4 27 052.1 183411
KA 4584.4 38345 4 606.6 40.0 0.2 — — 54 458.2 23006.8
e 289.4 282.9 183.6 92.0 0.2 — — 6 427.5 3903.4

K Ue 3824 1425.3 14385 150.0 0.2 — — 40 7545 32 069.1

HEA-HL 2.4 11.7 12.3 — — 793.2 — 11 643.0 9289.6

FZATHL 115 55 8.9 — — 679.8 — 13 697.8 3725.1

AL 15.7 12.9 15.5 — — 339.9 — 10 470.0 43954

IR 2N 11.1 3.2 2.1 — — 4957 — 6 407.7 1596.4

=gk 28.0 0.0 0.0 — — 708.2 — 19 314.9 0.0

HERHHL 1.2 0.0 0.0 — — 793.2 — 908.3 0.0

HFEHL 315 38.2 42.8 — — 6.8 — 499.4 259.4

R 63.9 20.3 27.9 — — 6175 — 55 681.9 12509.0

ik 4 2.3 0.1 0.0 — — 849.8 — 19344 56.1

HHEL 20.6 79.9 87.5 — — 147.3 — 15 852.4 117725

Bl 0.0 1429.0 1062.0 — — 56.7 — 60 167.9 80 960.1

25 FEHL 36.3 14.3 17.2 — — 424.9 — 22 354.0 6 089.0
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Tab.9 Carbon emission calculation of traffic flow

B G FA
e Gl Sl rOh Selh o smEi sk s
A% AEd L B (peu-d) (kgedT) (kgrah)
/% LLi% /% Hi%

o)

2024 62 8 13 11 6 1598.00 66.58 24 301.26

2030 68 7 11 8 6 2991.00 112.29 40 987.22

2038 70 6 11 8 5 4943.00 178.00 64 970.32

2043 70 6 11 8 5 5947.00 21757 7941463
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Tab.10 Carbon fixation calculation

HHERL IE2  EE B TRL TER2

TiH
LHihm2 di/hm? R FRR O BRIEIKg BRE kg

M HL  0.215 0.112 2140 100 46 095.60 24 010.80
R A 0.090 0.047 8 000 100 71800.00 37 400.00

S 0.054 0.028 350 100 1884.75 98175
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Fig.1 Composition of engineering carbon emission
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Fig.2 Composition of life cycle carbon emission
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