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Carbon Reduction Benefits of LCA-based Recycled Construction Waste Fill Backfill Roadbed
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Abstract: The article assesses the potential environmental impact of a 100,000t construction waste resourceisation project in
Zhengzhou, China, by measuring the carbon emissions of recycled fill backfilling the roadbed in place of natural materials. The Life Cycle
Assessment  (LCA) method was used to measure the carbon emissions of different materials for road base backfilling and to compare the
environmental impact with that of direct landfill of construction waste, and to analyze the contribution of carbon emissions at each stage of

the construction process. The results show that the carbon emissions from direct landfill of construction waste are 2.3 times higher than those

from resource utilisation, with an average reduction of approximately 10.5836kgCO,e of greenhouse gas emissions per 1t of construction

waste utilised for resource utilisation, and the resource utilisation project is expected to reduce greenhouse gas emissions by 1,132tCOse.

%R A IR R R SRR A R R AR AL

Key words: construction waste ;recycled fill; carbon reduction;life cycle assessment;resource recovery

MES S XT799.1  XEEARIEED A
0 518
FEZRLIRARE—MERXEWRE, B5xit,

B 2015 FRPERFNFEFESEL 20121, BEE

87, Wit R 2022 &£, @ HRLRFEFZ=HIEE] 35 12 1,

AP ERZRLIRAERARAROANE, KSHEFEE

BRAE,EHTRRRE MRETEMESRLREE, N

SHEZRFIIRFHREUFAZDAZE 10%"7,

H+EFR, THEARERERSRAZEERT

A, BHFHORF RN EAMIERWEE BiR, AIFELR

ANERFRIPEARE, FEQBREATZ2U. 1EAR

BEEETE, S G BEAHIFEM(Life Cycle Assessment, LCA)

FiERTFLEHME 00 FRRELZE, ESEEMAZER

FR, TEHRREEHITHREZMENHNEEZEFE,LCA

BERBBRMNEFHh THRERLIRAEITER=ENRE

&)/ . Hossain ZWELER T R EAMF 1L AN (B a7 18l A F 25 Y B

PP BT INER N, Ding E53% hEBEBRHRE

TFRRFITT AR EGERITE-(LCA) . ERIFECYTH

TE MR A EEERKT ZPRFEREAF AL, 5

EERIREZZD, EFYRRYKF AR LG HEREIE

RAFINEITE.
AMmETFEALIRA KT BAHURGIHFASH, RIEFET

REXERER T E X B AR TR AR, B X

R EIHFF RN, ENtBaEEEX@RbIRIEEME

EHEEIESANSHERE, BEFEHYRTUNEFFIR

EEEN . EXE(1997-), 8, AmBAON, LR E, ARA
B ARSI TR

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

X EHS1006-4311(2023) 15-065-03

doi:10.3969/).issn.1006-4311.2023.15.020

B

1 ARAE

M R R () Y B B R T A A B M (Life
Cycle Assessment, LCA) SRR A . 4 a5 B HIIEM B IBIE
ZNEE B A EIAARE B BT SN AN AR R
ITHE, EEEXRILE 1.

& EERITEMAESS
BHFSEEMERE
(goal and scope defintion) HER B
ez
N B A%
RO - N =
. . R NIHBUERFIE
(inventory analysis) (interpretation) B
Hits

RIITEM

( impact assessment )

B 1 10S £ AHITENHARIER

1.1 i BRF0SEE

A RRIEB ML 12 SEAEEHMEELZTEE,
BN EEEEFRANENEEEIET(E, B Ei
[HEFRYIRBR =4 T KERFRLIR, ZMBEARTHTEE
EMBERRAMEIEEEENERLIRERERLF AN,

ARIEEGERITEM RS, SR NEERI KT
B LCA RS in FRE RN EAXHAREE, BEEEE
TREE MRIEMAEEET 3 M RTIE.

http://www.cnki.net



- 66 -

MEIRE

e AR H X EAN =R RS RUNE E I EESAR
SHENRIZE, L LCA BiTEBTFIRENLD, KXHThEE
B E AR 1 BRI, BBTELCA EREM
=W,

1.2 MEFG S

ZRBUTIEBEAENERNIRFERSRER
WANERBRRR T, IBENNTETERERHY 1.07x10%
(HERZE Lo’ WA BEFY, B EHEESEIINE
FFRE T RMEABEER

REEFEAARA—EABEMN, WREAFR
B——E A XA XL HETIHMIZ T AR 10mx
6m A/, B E RN 6mx6m B X ), kR I A 3 4B
SR FRZERERIZE(E 2) .

26000

10000 6000 10000

Eychd

BEEM P op!

6000

wa

BT mm
E2 RBREEREE

1.3 £ AHER

1.3.1 HIERB R SKIE

AREHBEERTE, LEENEEEIIREFESN
MrER RO B B IRE ST TiER . REMH NI E PR
RAVIFTEFTIREEFE YREEREREE JEITVMMN
EBUEREURBHINEF. TEEFH EINMA
HEE, BoRBEEREHBMME 2 SETAERE
TRABZBMREMYE, X TEINATIFEFEE R M A%
HEm R F, 8F KM Ll R BEEE, T ERETF(H
B X 35 FE o B A 2L HE AR F 2019) (B AUTT E AR
#E)GBI/T 51366—2019 FA(AI B & S — LA & B2 A
EFDHA JX-31-2017 EE R A HEXIRAE, FHERK
HiESR(GEEEEFEITEEN)GB/T 2589-2020 it&E=H S
EFER R E R, RIE TR BR M AR IRARIEEL

1.3.2 MR &EF=

ZIN B B T A =, BRI
‘=N, BEEFEBESRIE 8h, £776E /18 800v/d. iR
WEINGIIREBMARNMBMERERR |, Ehrb At
BRI, RIELT BN, SKEEHE 9%, KE
E 1oum’, RiZiZTEREMEIVHZEAEAH 1000m*, TR B
RO# LA FE B EL REFE R T R W0 A FF SR A0 - 5 FHS R R ER
HiMEERRE. £r-EESHERELE 2.

F1 RBBREIHEAB HEMEEER

R2 MHEFTRIRERERE(D)

B{IRERE HEE
b = g IE
il R o *fﬂ‘;;g’ BA) A b
1 BRI 58.75 — 2 —
2 EERIZE 727 — 2 —
3 SR AR — 120 — 8
H4 4 |500mm BAHIEN | — 3 — 8
b 5 650mm RBHHIEN | — 4 — 16
6 | NEBHIRENTE — 22 — 8
7 FRekdEE — 15 — 3
8 BIKER — 5.5 — 2
Bit — — — 1 2629(kg) 1247(kWh)
=EL 1 B IEiEN 72.7 — | 366/1000 —
SERX
1.3.4 E3EMET

RIFBERIGBEERITER, 5ARBHEL, AR A EEX
IRERTERFTEESHRETEE, FAZITREEE
T RFIRI R SEBRE T E, it R EZ RN EE
THM AV RBEREFENR 3.

R3 EAROEIREZEEE

FS & BHREFE (kg BTE) HREE(AH)
= b perElieE FEA | HEB
1 BEELN 66.8 3/4 3/4
2 SEHBAN 54.97 3/4 3/4
3 |NRIRFNEREM 106.66 3/4 1/2
4 INBUTEERAL 37 3/4 12

1.4 UM

AARIEFELIKTEEEEE GWP (Global Warming
Potential) {EAMERITIEM HE4R, WP BEEEFIR
FEERENMNAIEE,CWP AR RIZBESEERN
RE R BN ERRERM MK, L ZSUHREIEH
SREE, RRAENSIKTREAZIMRE K.

1.4.1 fcHERL EF

OgeEiR. HISEMNEREREEIEaEEMMET,
HEMEF SR RR 4. HPEAMREEMEF XA
(2019 F ERHED B o [E X i3 F W& A& & HER E F ) &
X (AR A ) B EHE . Sl H R RHE B FRIEA
(1) &EFE, BERR 4.

x4 8 CO, HiEMEF5 It

- EHRAER SRE BMENECO, FHL Co,HiMEF

PR BB (kgC/G))| (%) | BB | (kg COw/EA)
LEil (ke) 42705 20.2 98 44/12 3.1
FE71(kWh) — — — — 0.8587

F R B(RHKHH)
7 3] FE A P
st AR A(BEEN) OE .
HFEZ(1) 480 144 336

1.3.3 MRz

B A ER A A P A A S T35 N S I E B ER B
S, WARNINEE, RERLER K EH XV AMRIE,
ZELTHEZRNER, =MAENENEHIHBHRE

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

i

4Ll CO, HEM A F=F R X N ExSHRE XK
HEXCO, B RE (

Q. MAMBRZMNEERBAAREREE,Z
i HE R E F 5k B GB/T 51366—2019 (AT E
FRAE), =FHEEM RS E R HEE M ERAERIRER
HRENLRAVLERENE , HhWARIAIMEHES
RIEZ TR 7E I EVE A 100km, BEILE 5.

—_
~

http://www.cnki.net



Value Engineering - 67 -
x5 EHARRBHENET T EEE TS MaHE IR RE St 2R
e 4 7 1
EHp BREMEEER | pamse(isy) B0 Fab BT
(3 300 617136 &
BHRET 0.078[kgCO/(1-km)] | 0.8204(kgCOse/t) - 123§ S =
=6 3 2 _ -313.92 —47.3424
lA2BHMNE e g o istose e
FE A BETTFRAREB SRR P L T s gy
NEREETNRRIE; SR ERTTFRARS 8 50 .,
AR LR, EdheamBErrmndimEFiE :‘E\ oo
—4500

GB/T 51366—2019CGE FIRRHEAMIT EARE) ; FR C #HHH
FRE5HR AKB EEHITIHE, ERXMAR AT, F
HEIEE I BRLIRERHEAIE A 10.26kegCOx. &R LE, &
FRBRAHRHERXQ)HE, EFRESIMERTF
PRI ESERE TR 6.

* 6 BHRBTTFBRAM (kgCOse)

BTTH 7% ,
HRA FRB HEC
A= 1131.456 361.2624 —
NS 393.792 1430.592 —
EE T 617.136 505.92 —
2it 2142.384 2297.774 49248

(2)

CE—THE R E;

CE—H## i & | TR heIRHEgE;

a,b—R AR B BEBMBTTRE.

2 #R5itie

ZEFMREAFEUTBRENZERAR  AARA
REHBEMHERFTRZ BRIV XRAME. B3 ER
THEAB ERBATIFHIEBNEGEAHITINER,
AERAR A PBEMBEFEFHENBHEINERS,
ftb A 52.8%, ik R BIEHE T EL , &Lk 28.8%, & tb &
INBITHIEL X 184%; FR B ARk MEN
EIZHME, Stk 623%, EXX2EEEIHER, Gt
22%, =B B & Pe B /N, A 15.7% .

1430.592 N
1400 %%B
1o00  1131.456
=< 1000
S 800
= 617.136
_ 000 505.92
400 3612624  393.792
=
I 200
'
LR HEHER BT
BTidiE

B3 BTIEmENE

FEANBRHEEE A 2142.384kgC0e, tBEE HE B
2297.774kgCO.e MIBRHE M EPEIR T 6.8%, A=W ERRHE
WARARFRBMIGEESL, SHMEHRHERAERB
BAREAN6E, DIEEITMERRHEARALLAEB
B4 22%,

B4 MANTHEBEAR(ARC), HBRT=4MH
RPSMHTREEMENREENRRK. ATREERAR,
B AR B&C WRHEEARERR, HPrAafnEE

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

-5000
-5500

B 4 FRE TR R ROR HE STk

HE 4 /A, AR C RERMIBREESRFETRS
RN E, RRRAFLMAAR AN 23 E. KR
£/ 480t BAEEMATRENERZIR, BYTEEAD
T 480t B IRIEIE, FIRP T 480t YRS 1, Btk 75
RAMBBANSEEHETAREBC WEZM, Hit
5080.13kgCOe, FHFALIE 11 2 HLHIIR AR D B HE A 20
10.5836kgCOe, MiZTH2 1.07x10% BIA] F A2 LR £
EREITR IR IRE, TS RERID 11321C0 HIRES
HER

3 &g

DLCA R ER, BFHIRE BHIE = £ B HE =
ERFELF AN 23 F, RABRARBRT, BHENL
FIA 1t EHhrR AR D RRHERTZY 10.5836kgCOe,i% 10 7
R FRIR BRI B T BRI D 1132100 IR ES K
HER . @ T2 FBIR B AR R £ PR AR R I R oA w44
B, REFMERFETRSHEHNE, 8di&iTEx
BEHEVMEFHIRAIE RS A AR R EM FEE
S QAR REKIER K FE R R RGBT H
M, RI\ZDEXRERETTHREDENBNAAR,
MERRAE LEESWEFLIRCEER A, RRYET
BEXGRAREGENZRLBEFAAR.

SEHK:

N3k—1F, T3, 6%, F. BRIMERBIRFRLF AR
BRI LTS, 2022,48(16) : 173-176, 188.

RIFELEX, HRA, FAH, E EFRUREERBEFERLF
RTsA = E i) MBS, 2021(7) :38-41.

BIFIt, FER,FAER, S BHELLENLE FRL
T RBR S RE()) BB % ( ) ,2020,40(08) : 1101-1112.

[4]Hossain Md U, Poon C S, Lo I M C, et al. Comparative
environmental evaluation of aggregate production from recycled
waste materials and virgin sources by LCA [J]. Resources,
Conservation and Recycling, 2016, 109: 67-77.

[5]Ding T, Xiao J, Tam V W Y. A closed -loop life cycle
assessment of recycled aggregate concrete utilization in China[J].
Waste Management, 2016, 56: 367-375.

[61ZERt i, B2, R, S BRI B FELF AR RE
S EHITM (1. EEFR (BRBZER),2013,52 (6):817-
821,828.

[7EER MR KRS & ® BRI S SN (D]. 1L
RZBEAKEF,2016.

[BIIKE &, & #%, Sih EHE S FHBHTM ] 2R E
i%,2010(02) : 44-46.

OIE R, RHA, KE, EEF LCAHBEERITREH
MBI RIS HT[1]. 7K FI AR S1is3T, 2022(9) :69-76, 100.

http://www.cnki.net



