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Abstract

The increasing emission of greenhouse gases has raised
the global surface temperature, contributing to natural
disasters. The construction industry is the third-largest emitter
of greenhouse gases, following electricity generation and
transportation. To mitigate its impact, sustainability concepts
have been integrated into construction practices, including the
use of alternative materials, improved construction efficiency,
and carbon footprint assessments. However, existing carbon
footprint assessment methods remain limited, particularly in
infrastructure projects. This study applies a carbon footprint
assessment framework to evaluate key emission factors in the
production and construction of embankment erosion
protection using reinforced concrete lining. The results indicate
a carbon footprint of 27.37 kg CO2 per square meter, with
concrete and reinforcement steel contributing 82.5% and 9.7%,
respectively. The main sources of emissions include material
use, fuel combustion in transportation, and energy
consumption in material production and construction

processes.
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Goal definition and
scoping ¢
—
Inventory Analysis Interpretation
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Impact Assessment

—
gﬁﬁ 1 Life Cycle Analysis Framework
ISO 14044 STANDARD (2006)
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@137 2 NIVIUMIHAATEG (A1-A3)

18NTTAR Ui et Emission Category EF (kgCO2e/Unit) * Unit
ADUNSANANIASD 3100 m3 ABUNSANANLESD 240KsC. 204 m3
wién 40,269 ke. Cast iron (widnvde) 1.638 kg.
NIYLALNTIA 2150 m3 Sand, at mine 0.004 ke.
urule 5600 ke. Hmeanniduselndioanes 6.518 ke.
R(DITeL 1027 ke. Polyvinyl Chloride (PVC) 2133 ke.
A1919% 3.1 Anssuvudinmelumbenuneadns (Ad)
gudsnglumbeny | sveemwsie | $wiuseu
. ¥ Emission Category EF (kgCO2e/Unit) * Unit
i 38, 4. iavan
saussTn 10 o 30U5YN 10 0 ?imwauqnauﬂu 100% (Max load = 16 tons) 0.064 tkm.
Lo 144 1000 ‘
thaauaemaaen 50U 10 d8 Aawvuanynauty 0% Loading 0.751 km.
\ndeuieiusesayn 7 8400 Diesel (fifinmsindaudi) 2.7446 diesel litre
sausvn 10 Xa 30U5INN 10 &0 %mwauunamﬂu 100% (Max load = 16 tons) 0.064 tkm.
' 3600 250 ‘
UIsnMang 50U551N 10 &0 Aauvuanynaudy 0% Loading 0751 k.
SaUSIVIN 6 &8 SOUTINN 6 60 ?imwauqnauﬂu 50% (Max load = 11 tons) 0.1345 tkm.
Y 3600 50 ‘
ussnmaniy 50UTN 6 80 Juuuanynanty 0% Loading 0.6082 km.
saUSVIn 6 &8 IOUTINN 6 do %mwauunamﬂu 50% (Max load = 11 tons) 0.1345 tkm.
o 3600 50 .
REERIIRLUUEGE Y 50U5SYN 6 80 JauuuaNynaut 0% Loading 0.6082 km.
A191971 3.2 AnssuvudInmsnuRaalUmenuneas (Ad)
udsnmbenundaly | szeznisie | dwiuseu
: . ¥ Emission Category EF (kgCO2e/Unit) * Unit
Vheunoase 38U, N, iavin
soussnnlyl 10 2o saussynBiuudvialil 10 o Jewuvasynautiu 100% Loading 0.0611 tkm.
_— 30 310 :
U3TNNABUNSA soussnduudaialyl 10 &0 Jswuvanynautu 0% Loading 0.7382 kn.
saussun 10 & S0UTINN 10 de éﬁLLUUﬁﬂqﬂﬂmﬂu 100% (Max load = 16 tons) 0.064 tkm.
YL 130 3 -
Usanimaniey 50U5SN 10 de Asuvuanynauty 0% Loading 0.751 km.
sausIvin 10 Xo F0USIYN 10 d0 %QLLuuauuﬂaMﬁu 50% (Max load = 16 tons) 0.0972 tkm.
) L[, . B 400 1 -
UsInURLEELATIEN 5aUs3YN 10 do Aauuvsuynaudu 0% Loading 0.7382 km.
saussnn 10 &8 soussynBiuudvialyl 10 o Jeuvvanynantiy 100% Loading 0.0611 tkm.
) 5 229 ‘
UIMBUaZNTIN sousTnTudeiiall 10 o Jswuvauynautu 0% Loading 0.7382 kn.
saussvin 10 X8 50UTINN 10 &0 ?im,muamuﬂauﬁu 50% (Max load = 16 tons) 0.0972 tkm.
. 130 1 ‘
UssniERneasteu 5aUs3N 10 do Aauuusuynaudu 0% Loading 0.7382 km.

VBW: * 81989970 [13]

** §1989970 [14]
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A1519% 4 NTEUIUNSADES (A5)

18NTIAR U3ua 9UIe Emission Category EF (kgCO2e/Unit) ** Unit
s0ynAY 10987 oy. Diesel (Aifimsindouil) 2.7446 diesel liter
saUsundY 28000 m2 Diesel (fifinsindouil) 2.7446 diesel liter
WSRIRAENAS 139 hr. Electricity, grid mix 0.5986 KWh.
Lﬂéad%ﬂauﬂ%m 620 hr. Electricity, grid mix 0.5986 KWh.
4. wNanISAnN®I 4.1 shegnsruulssdumsueunansuy
MnnsdAnulasINsneasalaswassdesiunsinensves FadotiausfioganadnEUSaasUeuildann

Y Sa v 9 1 & =
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o A . v eaw a o daw - , )
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v

A v dey o A v o va o ' o
wanTaniilfundaiidilasimstontns lniielfidssmaiiane  syupaomsvanudesesveu nsvviunstesmely sUkuuiag
& | ES < ' &
W 3 mu Uszneumt Usnawestoyaduduazdeyaiosn Adudszdnsnisudesfing
SounsEan uazkaansASuaUnNN

= o ' a < P
M1319N 5 Gl’)@EJ’Ni%ﬁUUUi%ﬁLJJUﬂ’]i‘U'eJ‘LW\JﬁWiuW

=,
<
>
g, anyu U3 168.00 kg. Calcium carbonate 0.0366 * kg. 6.15
&
[
<
-
@
o
=3 PR - ‘.
e 3 LanLEIN RB6 J3unu 3,805.71 kg. Cast iron (Wianvae) 1.6382 * kg. 6,234.52
Eisd ©
c 2
e 8 PR - ‘.
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