Journal of Energy and Environment Technology ISSN 2392-5701

http://jeet.siamtechu.net Research Article

a 1 [2% =~ 1 v 1
ﬂ'liﬂitl&l%ﬂ’li‘ﬂaaElﬂﬁ“lﬂ‘ié]%ﬂi%%ﬂﬁ]’lﬂtﬂi\‘lﬂ’liﬂilﬁi’ldﬁz‘ﬂ’l%iﬂ1ﬂﬂ’ld@ 1%
Uszinelneg
Lifecycle Assessment of Greenhouse Gas Emission Railway Concrete Bridge in

Thailand

Udis wnauned’ uaz WIHD anwy?
Panithi Nakhonthong1 Preenithi Aksorn®*

* dindnmmangaricnsmwmaainmdnda a1u1iTinnswlen augdainTsumaas
ARIINLIRLVAUUTIN
= {nmanand guiitouazwanlassisyagiuataiibn mandmimnmulen anzdanswmnaad

NAINYINLVD WU

Received: September 10, 2022
Revise: November 16, 2022
Accepted: November 17, 2022

* Corresponding author, E-mail: preenithi@kku.ac.th

nanga
a o o“} :fl’d s 6 n:i a 1 23 A 1 U 1
msmmmmquﬂimmLwaﬂszmmmsﬂaaummsaum:ammnimamsnaaﬁm:wwmnvlvdmag]
lasnadszdwipina®ia nmalienzidayaazyimadwnadinsddssfimSaunszanlasdsdannauniszes
A a ' A o s & A ' =2 ' o P =
IPCC Tadalumheilaniuaivanlasanlodifivuiri dnsanlasinsdasivazwiuiniimag dasand
UN9LAN — RDNHALNE DY LLa:ﬁ@ﬂ%mmﬁwﬁaummﬂLmﬂmwmwyjmuﬁaa’fw T suadunannie
PUFINIIN WA | - Girder uAnAannIagzwIn 10 Tl uwaresn1Isedn 3 B39 laun 199
wﬁwi’a@lﬁam’w ﬁaanwsmudﬁaq WRZT9ROEII IINMIANBINLINLATINSURauRNDISauNIzan 55,870 A
asUanlaaan lo@LnauLin I@ﬂmammﬁm‘"a@]‘ﬁaa%ﬁaﬂa'aUﬁ"ﬂsmﬁaum:amﬂdaﬂﬁwmﬁaummnmﬂﬁqﬂ aa
Wusasaz 97.36 ﬁmmqawnnwﬂﬁ'&qﬂsmnmﬁnLa%mﬂauﬂ%LLa:ﬂauﬂ%‘@mama%ﬂm'mmu | Girder W&
NWRUTNABUNIA

ardrag: nmadszmfiunsddeniosaunszan, szwusalu, lassasrenugiunmeanlu

Abstract

The aim of this research was to estimate the greenhouse gas emissions from the double-track railway bridge
construction project by life cycle assessment. Analysis of the data will allow the calculation of greenhouse gas
emissions in relation to the IPCC equations in kilograms of carbon dioxide equivalent. Study for the construction
of a double-track railway bridge project Bang Khem Station to Khao Yoi Station and greenhouse gas emissions
are divided according to construction categories, including concrete pile work, foundation work, I-Girder beam
work, deck slab work. The research scope is divided into three stages: construction material production, material
transportation and construction. It was found that the project emitted 55,870 tons of carbon dioxide equivalent.
The production of construction materials generated the most greenhouse gases representing 97.36 per cent,
caused by the use of reinforcing bar and ready-mixed concrete in the | girder beam and precast concrete pile
work.
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Construction Material Emission Factor Unit

Sand 0.0037 kg CO, - eq/kg
Lean Concrete (10 Mpa) 240.00 kg CO, - eg/m®
Structure Concrete 400 Ksc. (40 Mpa) 362.40 kg CO, - eq/m®
Structure Concrete 350 Ksc. (35 Mpa) 316.80 kg CO, - eg/m®
Structure Concrete 300 Ksc. (30 Mpa) 271.20 kg CO, - eg/m®
Reinforced Concrete Bar and Tie Rod 2.77 kg CO, - eq/kg
Plate 3.27 kg CO, - eq/kg
General Steel 2.89 kg CO, - eq/kg
Wire 3.02 kg CO, - eq/kg
Polyvinyl Chloride (PVC) 2.1415 kg CO, - eqg/kg

ﬁlmz Thai National LCI Database/MTech, The Inventory of Carbon and Energy (ICE) University of Bath, World
steel Data [13,14]
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Transportation Description Emission Factor Unit
IAUIINA 10 48 AALATH VITNALANANA 91N 16 Al 0.0957 kg CO, - eq/t-km
591N 50% Load
inmsnﬂﬁwhd 1888 UTIMNLANANG 32 A% 5 0.0449 kg CO, - eq/t-km
1n@ Full Load
IONTTULUTINA 22 88 UTINNLANANG 32 6% Seund 0.4590 kg CO, - eq/t-km
Full Load

'ﬁlmz Thai National LCI Database/MTech (With TGO Electricity 2014) [13]
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Emission
Construction Machinery and Equipment Unit
Factor
Stationary Combustion — Diesel Oil 2.7076 liter
Mobile Combustion (On Road) — Diesel Oil 2.7403 liter
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Electricity, Grid mix — Diesel Oil 0.4999 kWh

'ﬁlmz Thai National LCI Database From IPCC Vol.2 Table 2.2, DEDE and ARS [13]
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