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An Evaluation Method of Environmental Performance on Railway Systems

applying the Standardized Life-Cycle Emission Factor

ooooPt ooooft ooooP?
Naoki Shibahara Hirokazu Kato Koji Kano

ABSTRACTO This study condructs a universd edimation method of environmenta loads by LCA (Life Cyde
Asessment) in the planning phase of the new railway systems and evauates environmental performance considering
economic benefit. For advance evduation, 1) the emission units from standard structure form in each life cycle sages are
estimated; 2) the model based on ELCEL (Extended Life Cycle Environmenta Load) concept areintroduced.

As a case dudy, a suburban rallway project is evauated. The andlyss results in 1) the CO, emission from infrastructure
congtruction stage consist of about 50% of life cycletota one (about 0.48 [Mt-C/60years)); 2) decrease of 22 [kt-Clyear] is
expected by dedining in car driving and other railway use; 3) this project has fully potentid to reduction of CO, emissions
in trangport sectors according to senstivity andyss, 4) adoption of arch déab rigid frame to eevated bridge is
environmentally superior to RC beam; 5) even if the route is extended to the centrd city, environmenta performanceis
amog the same.

KEYWORDSO Life Cycle Assessment (LCA), Railway Planning, Environmenta Performance
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T—FRI3IT5—A %248 2.04 [t-C/m] L—IL 3,910 [ke-C/E 5 Effiikm]

RCHT B 35.8 [t-C/&] Z2HR 41.4 [ke-C/BE A Eftkm]

PCHT 15 32.2 [t-C/%]

b5 X H1 RS 139 [t-C/%]

RCH7T 0.85 [t-C/m] @ H 5l (5E)
PCHT 1.02 [t-C/m] [7VS20mEm| 249 (t-C/m] |

AN S RHT 2.98 [t-C/m]

T—ILRRU L 241 [t-C/m] Q@ E T (MFHE)

FEI~ R IV 4.48 [t-C/m] N Ba— | 550 [ke-C/BEHEMkm]
Bt 1.77 [t=C/m] IJL—F% a—| 144 [ke-C/BE A ERkm]
ks 0.88 [t-C/m] EX T 1,710 [ke—C/ & /5 & ifikm]

@1 It FEEY (EE)

AZJEE 77.9 [t-C/m] @ ELT _

INSRNEE 87.8 [t-C/m] THEE 0.31 [kg—C/E Fgkm]
= 28R 1,040 [t-C/ER] T s 0.21 [kg—C/E fijkm]
T ER 8,490 [t-C/BR]

HiEih 1,670 [t-C/&F]
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