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A Study on CO, Emissions to Establish a LCI DB at the Disuse Stage
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Abstract

This study aims to calculate the CO, emissions by the properties of construction waste to establish a LCI DB of
construction waste generated at the disuse stage. The CO, emissions from apartment houses was calculated by
calculating the energy consumptions by treatment steps to calculate the CO, emissions by the treatment steps of
construction waste. As a result of analyzing the CO, emissions from a total of 27 complexes, maximum 46,791g-CO,/m’,
minimum 34,893g-CO,/m* and average 38,713g-CO,/m* were generated, and were varied by the quantity of construction
waste in general, but were affected by the transportation distance in case of transportation steps as well. As a result of
analyzing the CO, emissions by the properties of construction waste, average 19,815.50g-CO,/m* was generated, the
highest, from the example complex at the demolition stage in case of construction wastes, and 1.72g-CO,/m" was
generated, the lowest, during reclamation. In case of combustible waste, average 11,495.63g-CO,/m’ was generated, the
highest, from the example complex during incineration of wastes, and 21.48g-CO./m* was generated, the lowest, at the
waste transportation stage. In case of noncombustible waste, average 522.43g-CO,/m’ was generated, the highest, from
the example complex at the demolition stage, and 1.07g-CO,/m* was generated, the lowest, at the transportation stage.
In case of other construction wastes, average 645.42g-CO,/m* was generated, the highest, from the example complex at
the demolition stage, and 47.38g-CO,/m* was generated, the lowest, at the middle treatment stage.

7|9E : LCI DB, H|7|EtA, AEH7|E, CO, ZdE
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Fig. 2. Transition of Change in Amount of Waste
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Table 1. Apartments area and Amount of Construction waste(27 apartment complex)

lassification Apzl;ter:ent C\(Xlisrt:te :s\;alitjt Waste VYOOd ;\:};asstti(e: Waste f;lber Wé\iqq;sat;er Waste szteel Waste Cilass Waste §oil Corll\;lglfc(iion
Complex ) | (ke/ni) C(iﬁ?f kgm) | gy | KM | ggnny | Kkgm) | (ke/m) o (kg/mi) (EV;S;S)
C_1 70,546 1,587.5 40.1 8.1 5.1 0 0.4 37.5 0.4 11.8 16.1
C2 73,652 1,657.3 16.9 11.8 2.9 0.1 0.6 41.8 1.1 27.0 44.0
C3 52,680 1,612.8 0 24.9 3.1 0.1 0.6 37.5 1.2 27.7 42.1
C4 68,104 1,565.1 49.1 5.6 6.3 0.1 0.5 52.7 0.8 32.8 33.5
C5 60,699 1,488.1 12.9 17.6 5.3 0 0.6 41.3 0.7 25.9 454
C6 106,162 1,630.2 19.2 7.1 4.8 0.1 0.5 44.7 0.6 26.2 34.9
C7 45,671 1,530 30.0 5.2 5.2 0 0.5 35.7 0.7 17.7 15.6
C38 39,725 1,427.6 27.8 12.2 7.4 0.2 0.5 44.0 0.5 26.7 14.5
C9 82,170 1,521.5 1.9 5.5 5 0 0.4 41.2 0.6 11.1 21.1
C_10 41,045 1,777.1 0 17.2 6.9 0.3 0.6 514 1.3 28.9 55.5
C_11 45,658 1,580.9 10.4 6.9 4.1 0.1 0.5 39.9 0.7 10.4 18.2
C 12 73,668 1,796.4 5.5 22.2 4.5 0 0.6 44.4 1.4 20.7 54.4
C_13 48,999 1,577.8 29.2 10.4 4.3 0.1 0.5 39.4 0.5 13.4 14.0
C 14 65,810 1,517.3 34.1 14.9 4.2 0 0.4 37.0 0.6 13.7 13.7
C_15 39,974 1,366.8 9.8 7.6 52 0.1 0.4 33.7 0.6 20.3 18.0
C_16 72,108 1,677.8 21.1 10 3.4 0 0.4 39.6 0.7 9.8 35.5
C_17 65,635 1,463 25.3 74 7.5 0.1 0.4 42.3 0.8 22.5 28.9
C 18 89,148 2,000.1 2.8 13.4 4.5 0.1 0.5 482 1.6 18.4 55.3
C 19 36,446 1,871.9 24 18.5 3.2 0.1 0.5 45.5 1.6 32.8 64.5
C 20 59,760 1,456.8 8.9 9.3 4.7 0 0.4 36.6 0.6 13.1 28.9
C 21 56,336 1,592.4 8.1 10 5.8 0 0.5 41.0 0.5 12.0 30.8
C22 76,944 1,860.6 2.6 10.7 43 0.1 0.5 50 0.9 25.0 33.2
C.23 97,507 1,718.4 0 20.4 4.3 0.1 0.6 43 1.6 15.8 56.5
C24 44,446 1,405 38.2 17.2 5.1 0.2 0.4 37.8 0.7 25.7 20.5
C.25 45,355 1,454.1 30.3 8.9 4.6 0 0.4 37.2 0.6 12.1 12.4
C 26 136,420 1,792.5 0 22 3.8 0.1 0.6 44.0 1.4 26.6 59.6
C 27 39,938 1,457.8 8.7 6.5 4.6 0.2 0.4 44.6 0.7 18.0 14.2
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of The Architectural Institute of Korea, 2010;26(7):311-320

8) Park, In-Young, Cha, Gi-Wook and Hong, Won-Hwa, A Study on
the Energy Consumption and Carbon Dioxide Emission according
to Manufacture of Rebar using Abandoned Metal, Korea Institute
of Ecological Architecture and Evironment, 2012;12(2):69-74
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Table 2. Energy Consumption of Demolition Equipments

. Specifications Work Ability | Oil Consumption
Machine (1) (ni/hr) (Lihr)
Backhoe
Giant breaker 1.0 3.5 19.5
Crusher
Pay loader 3.5 37.34 19.9
2) EFGA N oA 4n] 7
A GANA wEd AHEHT = Fol 2T oA
2HE AES 8 AuAAAATLe] AR0E &8I}

9) Korea Institute of Construction Technology, Construction Standard
Estimating System, 2013

10) Korea energy economics institute, 2011 Energy Consumption Survey,
2011
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Table 3. Freight vehicle fiel economy of construction waste during transport

Freight Vehicle Fuel Economy
(ton) (km/L)
Less than 1 6.64
1.1~2.9 5.56
3.0~4.9 4.25
5.0~7.9 3.55
8.0~9.9 2.95
10.0~11.9 2.51
12.0~14.9 241
15.0~19.9 2.10
More than 20 2.07

3 TAE g AT DA NA Y A AH F

AtEl RS AAH T E ASE SAE 2 HFA
WA AAHAA T AR HIE, EAGAV =R BRE
of Ztzy S dA e a7t v gl A A2l E o)Xt
FAAE DA g vlolE AL Al “ﬂlum ZH] &
Aol r27] wEol AHe rERtes FHAE Ho
AgAE = 2] S FA (oS LRlEE dUAFE
FOE gk FAAE Al ARHE FHEE 7EH
o= FHelzd, £aHQ, 9ZEY YA Fo] Atk ¢
Arpek o] fRE gd2AN FEHoRE AME
AL ol g3, 1 9 Avle AFE eI
FAAYFAANA Y oA LnFLE V]E AFAES
A4 E(2008) “LCI DBE 283 Al TA 47344 4
7VE Zgstgon A A oUA LM FS o
Table 4 YERATE

N

Table 4. Energy consumption, Intermediate processing companies

Table 5. Landfilled and Energy consumption

. Landfilled Energy consumption | Energy consumption
E t
quipten (ton) L (L/ton)
Dozer 1,788,296.21 267,286 0.15
Compactor
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AdE 7= LA Al 7P wel B ddHAAFe A
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Table 6. Properties of construction waste by recycling and final disposal
ratio

A Companies | B Companies | C Companies Average
Classificat : : - -
jon | Diesel Hlectricl Diesel Hoctrical Diesel Hectricl Diesel Hlectricl
L/ton Y 1 (Uton ¥ | (Uton ¥ 1 (Lton S
(Liton) (kWhtton) (Liton) (kWh'ton) (Liton) (kWh'ton) (Liton) (kWhv'ton)

1067 | 172 | 054 | 168 |08 | 171 | 068 | 170
arsnpin

EA4H7IE vE Al WlP@ARE= Dozeret Compactor
7 AHEEE AR YEyT Wiy A EAsts A
Abgo ogk A AHEFS & AT AR olFH
(2001) “A= H7|GA AN A &v] 3} o] 4babgha
AgFe A3 71x AFNA YERE FEAUEA S HA
AR 3N Y WEFH 2o WE AUAAGES
&ttt 2 WEAY 3L g =R oA A
S M2 B3 YA &b EFS o5 Table 50| YE
LU=
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Recycling ratio| Final disposal
Property Waste %) %)
Construction Waste Concrete 99.96 0.04
Wastes Waste asphalt concrete 99.89 0.11
Waste wood - 100
Combustible Waste plastic - 100
waste Waste fiber - 100
Waste wallpaper - 100
; Waste steel - -

Non-combustible Waste Glass . o0
waste Mixed Construction waste - 100
Etc. Waste Soi 91.11 8.89
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Table 7. Intermediate processing companies and Final disposal
companies by city

. . Intermediate . .
Classification . dfill incineration
City processing Landfi plant
companies
Seoul 1 - 5
Gyeonggi-do 82 10 23
Chungcheongnam-do 33 16 12
Chungcheongbuk-do 26 14 10
Jeollanam-do 40 55 47
Jeollabuk-do 48 16 2
Gyeongsangnam-do 44 28 18
Gyeongsangbuk-do 74 43 23
Gangwon-do 49 24 13
Incheon 6 5 9
Daejeon 5 1 1
Daegu 2 1
Gwangju 5 2
Ulsan 8 2
Busan 13 1 3
Jejudo 9 11 7

Journal of the KIEAE Vol. 13 No. 5 2013.10
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Table 8. Intermediate processing companies and Final disposal by
the city's average distance

Table 9. CO; emission factor for waste incineration

Classification Intermediate Landfill Incineration plant
processing companies average .

. average distance distance average distance

City (km) (km)

Seoul 15.77 21.04* 7.05
Gyeonggi-do 8.53 25.14 16.11
Chungcheongnam-do 11.04 15.85 18.30
Chungcheongbuk-do 11.88 16.19 19.16
Jeollanam-do 12.48 10.64 11.51
Jeollabuk-do 9.32 16.13 45.63
Gyeongsangnam-do 14.37 18.01 22.47
Gyeongsangbuk-do 12.26 16.08 21.99
Gangwon-do 14.52 20.75 28.19
Incheon 8.65 9.47 7.06
Daejeon 7.31 16.34 16.34
Daegu 14.08 1991 19.91
Gwangju 7.17 11.34 16.04
Ulsan 8.13 16.27 23.01
Busan 5.35 19.27 11.13
Jejudo 9.42 8.52 10.69
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11) Ministry of Land, Infrastructure, and Transport, the Guideline
calculation CO; emissions of the facilities -buildings-, 2011
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. N . Emission factor
Disposal Designation Unit (ke-CO/unit)

Waste wood kg 0.0117

Waste wallpape kg 0.0241

Waste plastic kg 235

Incineration Waste rubber kg 3.14
Waste Glass kg 0.0242
Waste steel kg 0.0170

General Waste kg 0.123

Designated waste ke 0.343
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Fig. 3. CO, emissions in the process (27 apartment complex)
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Table 10. Energy consumption and CO, emissions(27 apartment complex)

Classification Total Energy consumption Total CO, Energy consumption per unit area (CO, emissions per
Diesel Electrical energy emissions Diesel Electrical energy unit area
Complex ) (kWh) (2-C0y) (L/ni) (kWh/n) (g-COy/ i)
C1 623070.30 183159.33 2.52.E+09 9.49 2.77 38429.62
C2 893462.26 257963.70 3.11.E+09 10.01 2.85 34892.65
C3 720549.84 205501.98 2.57.E+09 9.77 2.75 34917.49
C4 392125.63 111840.29 1.69.E+09 9.80 2.75 42299.91
CS 661974.07 183194.95 2.75.E+09 9.37 2.56 39010.17
C6 358996.51 103876.44 1.41.E+09 9.83 2.81 38776.81
C7 541022.82 160429.86 2.23.E+09 9.04 2.66 37276.84
C8 363046.16 103453.21 1.76.E+09 8.83 2.48 42766.49
C9 611716.12 177895.47 2.50.E+09 8.98 2.59 36751.89
C_10 570694.43 161831.71 2.46.E+09 10.82 3.03 46790.55
C 11 567032.20 165506.86 2.17.E+09 9.34 2.71 35768.57
C 12 1156455.71 329234.15 4.39.E+09 10.88 3.07 41334.37
C 13 437215.51 125930.20 1.71.E+09 9.57 2.74 37413.96
C 14 371398.72 106480.02 1.44.E+09 9.28 2.64 36021.32
C 15 373472.66 108527.34 1.60.E+09 8.16 2.34 35036.87
C_16 566366.54 163886.85 2.04.E+09 10.05 2.89 36128.97
C 17 354834.90 102095.48 1.70.E+09 8.92 2.54 42749.40
C 18 1172489.31 335431.26 4.29.E+09 12.01 341 44007.58
C 19 880169.09 249566.37 3.03.E+09 11.42 3.19 39383.92
C 20 396674.83 114152.35 1.61.E+09 8.74 2.50 35464.17
C21 423935.62 121989.90 1.78.E+09 9.53 2.73 40138.73
C22 1521518.20 438255.00 5.62.E+09 11.14 3.17 41216.82
C 23 775187.54 217438.22 2.96.E+09 10.51 2.93 40203.91
C24 334193.62 94503.75 1.39.E+09 8.82 2.46 36850.64
C 25 433344.82 124805.89 1.76.E+09 8.84 2.53 35949.00
C 26 726363.42 203642.45 2.68.E+09 11.02 3.05 40660.87
C 27 714040.63 207563.62 2.88.E+09 8.68 2.50 34995.73

42. d4m7|E G428 CO; THT EMAN

D AXAHAFL CO, Tz BEX43

At ez o A A S AL HAF(HEZIYE, HolATE
ZagE)e dAuA(/m)E HF CO, THHFI Al EA|
H gdld(/m)E CO, TAFS 93 Fig4d9 Table 11
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Fig. 4. In the process of construction wastes CO; emissions per unit area
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Table 11. In the process of construction wastes CO, emissions and
energy consumption

Intermediate processing

. Landfill
companies

Process Dismantling| Transit

Case the average

>~ | 490,498 L (36,816 L| 71,106 L |177,923 kWh|6.36 L
energy consumption

Case the average
CO, emissions per | 19,815.50 |1,520.17 4,171.96 1.72
unit_area (g-CO,/nt)

BAAT AxAAF A% AAANA AR (m)T
B CO, TAFo] 1981550g-COZE 7Hd =4 TAsF S
H, SAYGAT) 4171.96g-COs, =5THAI7F 1,520.17g-COs,
fF AN 1.72g-CO, =02 A= A0 2 YEiTE
ol AZE A A LAse DAL F ALAA
b RESe AT Qe wrE A o3 oy
aHlFo] g 7] MEOE BARYON ANHAAR
A% AREEol B WF AZARHA AL
oy x) 224l o] 7] wEO

o

fr o XN Hn

2) YA Ee CO, B H B4 A3

At @R o A RS AR H V| E(EHEA, HFAES
A, ARG, HAHADY G HA(m)E FHF CO, T F
I A SR E G HA(/m)F CO, T FE oS Figh
¢} Table 129 YEeRATE
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Table 12. In the process of combustible waste CO, emissions and energy
consumption

Process Dismantling Transit Incineration
Case the average 535040 L | 69598 L -
energy consumption
Case the average CO,
emissions per unit area 215.76 29.70 11,495.63
(¢-COy/n)

7tAR A =S A ATHEDANA HIE a7 Al
CO, Aol A (/m)S H 11,495.63g-CO.E 7}F
A JdEger, #AVIE EEDACNA Wt 21.48g
“COE 71 e Zloz BAFEUG. o AR oA
dAgE 7R E I Ee] AYE adFeRE EEFHI S
AA ALANE F 7MAA TV Ee S Fo] e wF
=5 Al oﬂLﬂxl*HlEkoﬂ o|g CO, TAF dA A7) W&
d Aow EMEATH

3) ¥R 7 = CO, Ay H BAAN

AtEl A el A A ZE B QA H T = (H S, BJTE) Y
SAHH(/m)F H ol4ts A A F AHPAE o
YEAH(/m)E CO, A HFS o Table.13d} Fig6el U
ERbATE

Unit : g-CO,
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Fig. 6. In the process of non-combustible waste CO, emissions per
unit area
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Table 13. In the process of non-combustible waste CO; emissions
and energy consumption

Process Dismantling Transit Landfill
Case the average energy | pecezs | | 3740 L | 883 L
consumption
Case the average CO,
emissions per unit area 522.43 1.46 2.24
(g-COy/ni)

HE&e A ASE A A NS 25 2L FAF
£ @A AF 4 AHHER A Al s 9
gk AU A AR AT AR E Y ES S )
AGA A CO, Aol TVA(/m)T B+ 52243g
-COE 7% =A ZAsig e, S5TA A w92 (/
m)@ B 1.07g-COE 7H4 HA TAste AS=E e
Stk ol MAGA A Has A o3 A 4&H]
FE 38 o] onﬂDH:lH CO, A Fo] =2 Ho=Z 1
Eltor o] EGARE HFgd o3 AR vl
b aE =0 CO, %*3%*0] e Aoz B4

4) 718t AA2H7E CO, BAF A4

At A o A DR Z1E AAEE(HAHES, £
A=) SEA(m)" Hd CO, AT} Atd
A GAEA(m) Y CO, TS o5 Fig. 73 Table
140l YEpdIT
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Fig. 7. In the process of other construction waste CO, emissions per
unit area

Table 14. In the process of other construction waste CO, emissions
and energy consumption

Intermediate
Process Dismantling | Transit processing Landfill
companies
Case the average | o)) 1) L bie6s29 Lsozs2 L 20 [527.43 L
energy consumption kWh
Case the average
CO, emissions per 645.42 107.57 47.38 137.45
unit area (g-COy/nf)
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FH71eAo LA DB $13F CO, Aol a3k A7/ &5 - 1t

AT IES AAAAFT 7HAA, Wz H 7]
ol F TR/ ol A AAAVIER AHIEA A LA
T ERAAATIES AT WA R +FHo AgH L,
ALHENS A FXAYAAE T3l AgHoAT. 7]
B AAH7|E2 sfAGANA CO, T Fo] SfHA(/
m)d B 64542g-CO.2 71 =A #HAsReH, F3t
AggANA SGARA (M) B 47.38¢-CO2 7H
w$e Zle® et ole ZE AAdHI =9 EAy Tl
AAHAAF dso= Bol T3t Aoz ey, A%
= A Al siAR A ofs AR ol A B o] 7]
AdH €] CO, AZF 7 & F&Fe vAs AL
2 2450

B AT FEFUe ABANN BT AR
TES AW AUANE AW CO, BB
£ et g

D) AAw7E A4E A Anls
7128 AYSAE sAGA, EDA, FHAZDA,
iy 2 &7 GAR FEseH, ddHrEs AdE

o}.

2) AHEAE ddd(/m)E CO, FAHF E4FEs} FHu)
48155g-COs, H 4 36,112g-CO,, BT 39,919g-CO, &
Asle Aer EAFUY. d9dA(/m)Y #5719
A2l CO, TAFS itz oz HE9 Fr} =7]
of W} = Hol7l Ade AoZ YEPgon,
o] Hlil= Al=¥ FAZe o] E FARFIERZ
AAEYFH Al=" g upghe] FolR Q
Ay EFo] o] 5 ghekgt WS wheEl wWEksle Ao
2 BEAFHAT

3) AAHINE A4E CO, TAF EXA3 AHHAF
7S sAGAANA A=A HF 19,81550g-CO»/m'ZE
7V A B R e, wig Al P w2 1.72g-COy/
m TASHE AoE el A Hr =R AS F
718 27 A AHIGA B 11,495.63g-COy/mZE 7+
=7 gsgeon, HIE  LEUACA bt we
21.48g-COy/m' 7}t A= Aoz Yehgth n7ldA
Hr1 5o ZAS AGANA AbEA HF 522.43g-
COym=E 714 =A FAFALH, FDA A
1.07g-CO/m'Z 714 A = Aoz Yepdd. 7]
B} dAHVIES sjAGANA ARIER] HT 645.42g-
COymZ 714 =4 dAsden, FA A oA
65.90g-COy/m'Z 714 B& Aoz Jehygt)

ol & dToA AMNE A= T
Eal

e HraA
oAl Ayt AAH | ES LCI DB 7+&5<
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