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A Study on the Potential of CO, Emissions Reduction Recycled Aggregate according to
Transportation Plan of Waste Concrete
- Focused on Daegu City and Kyungpook Area -
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Abstract

The recent interests in securing alternative resource have increased due to environmental issues and exhaustion of

natural resources. The government notices production of recycled aggregate using waste concrete as the substitute of
the natural aggregate. However, It's important to reduce environmental burden being inevitably made in the process
producing recycled aggregate. In this study, the scenarios of transportation distance were set in the transportation phase
of production of recycled aggregate. In addition, The possibility of emissions and reduction of carbon dioxide were
studied depending on the scenarios. For this study, data about a amount of waste concrete, transportation distance, kind
of vehicle, the number of required vehicle, fuel efficiency of vehicle and etc were gathered from 15 companies of
intermediate treatment and 60 constructions sites located in Daegu city and Kyungpook area. Based on those data, fuel
consumptions and CO, emissions according to the transportation scheme of waste concrete were calculated. As a result
of the study, the emission of carbon dioxide was possible to be reduced by 27.8~754% depending on the scenarios of

transportation distance.
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Table 1. CO, Emissions per unit weight and according to demolition
and transportation distance

Transportation distance(km)

Process Demolition
10 20 30 40 50

CO, emission

(kg-CO,/ton) 2.47 291 334 | 377 | 421 4.46
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Table 2. CO, emissions in each process of producing recycled aggregate
Intermediate
Process Demolition Transport treatment
company
CO, emission per
unit area(kg-COynt) | %81 152 417
Percent (%) 78 6.0 16
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Table 3.CO; emissions in each process of producing recycled aggregate

Transportation distance Intermediate

Process Demolition (km) treatment
10 [ 20 | 30 | 40 company

CO, emission

(kg-CO,/ton) 5.39 9.83 | 19.6 | 29.5 | 39.3 5.51
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Table 4. The condition on disposal of waste concrete by intermediate treatment company
Company name A B C D E F G H I J K L M N O
The location of |, K K D K D K D K D K K K K K
company
DiSP"S(i'O;‘)“a“my 2,654 | 30,948 | 22,048 | 28,008 | 8656 | 497 | 12,759 | 47,693 | 1409 | 15384 | 9989 | 2033 | 6858 | 755 | 1,260
Note. D means Deagu and K means Kyungpook
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Fig. 1. The location of demolition site and intermediate treatment

company in this study

Table 5. The load volume and fuel efficiency according to transportation
vehicle’s types

Used vehicle types for transportation
Classification
15 ton truck (T1) 24 ton truck (T2)

Load volume of
vehicle per once (m’) 9.13 14.60
Load or empty Load Empty Load Empty
Transportation distance 20 20 20 20
(km) = < 5 = < 4
Fuel efficiency (km/L) | 3.75 | 2.5 3 2
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Fig. 2. Transportation distance between and demolition site and intermediate treatment company depending on transportation scenarios
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Table 6. The change of disposal quantity of waste concrete by intermediate treatment company depending on transportation scenarios
Classification The disposal quantity of waste concrete by intermediate treatment company (ton)
Scenarios A B C D E F G H 1 J K L M N 0
S1 22,654 | 30,948 | 22,048 | 28,008 | 8,656 497 12,759 | 47,693 | 1,409 | 15384 | 9989 | 2,033 | 6,358 755 1,260
S2 49,296 | 15408 | 15,064 | 28206 | 9,750 497 460 6,408 | 38,086 | 6455 | 14,334 | 2,033 | 3,664 755 19,935
S3 30,882 - 21,207 | 69,664 615 28,141 14,905 | 7,656 | 7,070 | 7956 | 17,591 | 3,933 755 576
S4 118,099 | 701 13,985 - - 3,158 628 | 47,551 | 23,348 576 - 2,905 - -
Table 7. The change of used vehicle number to transport waste concrete by intermediate treatment company depending on scenarios
Classification Number of used vehicle by types and intermediate treatment company according to scenarios (Unit: N)

Scenarios Vehicle type A B C D E F G H I J K L M N [0}

. Tl 1,079 | 1,474 | 1,050 | 1,334 | 412 24 608 | 2,271 67 733 476 97 327 36 60

T2 675 922 657 834 258 15 380 | 1,420 42 458 297 61 204 22 38

© Tl 2,348 | 734 717 | 1,343 | 464 24 22 305 | 1,842 | 307 683 97 174 36 949

T2 1,468 | 459 449 840 290 14 14 191 | 1,152 | 192 427 61 109 22 594

5 T1 1,471 - 1,010 | 3,317 29 1,340 - 710 365 337 379 838 187 36 27

T2 920 - 632 | 2,075 18 838 - 444 228 221 237 524 117 22 17

" T1 5,624 33 - 666 - - 150 30 2,264 | 1,112 27 - 138 - -

T2 3,517 21 - 416 - - 94 19 1,416 | 695 17 - 87 - -
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Fig. 3. Fuel consumption by intermediate treatment company depending on used transportation vehicle's types and scenarios
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Fig. 4. CO; emissions by intermediate treatment company depending on used transportation vehicle's types and scenarios
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Fig. 5. The reduction rate of CO, emissions depending on used transportation vehicle's types and scenarios
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AZES T1, T2 ;].at 25 AS3S1-S4e A 71 =2
Ao 2 Yepgted], olfre AgAZo] B TS
)zl Aoz -ﬂrD}H\:]- WA, ASK(S3-S4)R T AS4
(S2-S3)el A FEA- AZo] BASdAE EFstaL CO, HH
=% AEC] 7P A ¥ Ao E UYWL o+
A8 Aol CO, W% Ao IdFE HA= -r&
QolojAw, % Af 20kmE FEE XFo] AnaS
A7 gL S v AR BT I3 AS],
AS4 A CO, WlEF ALES ¥ A
AE TS B F Uk mVEAE ASLY
g2 Aol A, AS4] A= FE5AL
& sl E%”—*.EE FFEs
£33, FEAFY FTRA WE CO, WMiEd ATES
AwrA o 2 15ton(T1) X}EfELE}E 4ton(T2) =eko] & ¢
U AL <OYh>e HAHOZHE A4 9}13}.

i

i

bl

a4

B AT AZIYES & =F=A At #
Xé‘ﬂl/ﬂ T& GANE s FEAY A FEATH
FEAg BE CO, Wi Az 7ol B3t A+
g FHA. oo A7 A APskd v Zrh

D U+ - AEAG A3t e FHAZGA 152
I FAEA 6032 UoR HEITE HEH

FEAY, AFEFS s T AR EAANGE T
F4A9 30.24km) 2§ CO, WEHFS &3 A,
HEZIYE 9 FA & 15ton 2= 445 Al 1.875kg
-COyfton, 24ton 2=F =% A] 1.466kg-COs/tono 2
24ton 2= o FFo] WMEF A X 78
g Ao 2 Vet ol A AolE Qld &
a2 F EF53Fe] Aoyt FEFE WK AL
2 dgEh
2) 2 dAFolA 2AHT FF Avg e ©E CO; Hi
F AT WiEF AL Tt AHEANE A
’\% 78 30.24km)73F thHl 20~30km T3H(H
%8 21.3km)oll A 2FEe] FR/(15ton, 24ton)el] whet
8~44%, 20kmv|9r FIHHF F578 14.58km)ol
Al 28~56%, ATAYEH T FEAE 10.26km)el A
50~75%2 CO, ¥iE% Az 7IsAol e A=
LHERS T
3 FETE FEAGAAE
COo, Wi&% AxEE& =4
vk AUEeE et e T4 &9

2

HolA = Aoz YEYTh ol B A3 WA
A HERAY FEAE FEAES UFdeE &
29 v Agol BE ARz 1 AL FY4R
o] Holo] W wEATY T2 =HAEHIF
HEE Ao e 98-S mx Aoz ®Helg. o
A ALAIE FEAY A FEAR AY =
T =gEA A4 A A CO, MiETF A =
S0 & Zlog Fod

oldel dTAdE =dIA ANAE T FEIA
A wEEE COop, wWizEH A% 7hesAd g d+=
c8EA L] 24Vt wWiEEdH AdHVIE FEAY Al
o #&3 ARE AFstaA st THY FFols

2 Ao @Aold sk wgd e Aud, AL
Aol ME WEAZIH =29 wuyr) Fo F O b
@ JFacle mese A7/ BAF Ao AR
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