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Abstract: The utilization of muck soil has become one of the key tasks in green shield construction. In order to further
quantify the carbon emission reduction potential of the resource utilization of the muck soil from tunnel shield construction, the
carbon emission estimation method for the whole process of subgrade filling with improved muck soil from tunnel shield
construction was established. Based on the actual engineering data of the Shunde Waterway Tunnel Project of the West
Extension Line of Jihua Road, the difference in carbon emissions between the utilization of muck soil and conventional landfill
treatment was analyzed. In addition, the sensitivity analysis of carbon emissions in the whole process of residue utilization was
also carried out. The results showed that: carbon emissions from the utilization of muck soil mainly occur in the muck soil

improvement and transportation stage, while those of the conventional landfill treatment mainly occur in the generation stage;
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the total discharge of muck soil from the Project is about 65029 m’,

of which 53162 m’ can be used for muck soil

improvement. If totally landfilled, the CO, emission during the whole life cycle is about 1. 84x10° kg CO,eq, occupying 11058

m’ of landfill site; the CBR of muck soil improved by 3% lime+3% desulfurized gypsum can reach 141.4, and the rebound
modulus is 198.8 MPa. The CO, produced in the whole process is 8.89 x 10° kg CO,eq more than that produced by

conventional treatment of muck soil; the CBR of muck soil improved by 3% carbide slag+6% fly ash can reach 89. 06, and the
rebound modulus is 158.9 MPa. The CO, produced in the whole process is 6. 44X 10° kg CO,eq less than that produced by

conventional treatment of muck soil.

Keywords: shield tunnel; muck soil utilization; life cycle assessment; carbon emission reduction
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Figure 1 System boundary of carbon emission calculation of

subgrade filling
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Figure 2 System boundary of carbon emission calculation for

conventional treatment of tunnel shield muck soil
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Figure 3 Route map of Shunde Waterway Tunnel of West Extension Line of Jihua Road
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Figure 4  Stratigraphic distribution map along the tunnel
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I ST R, RHIEMIEIR A X T A EMERN R F il
R 22 A gk

SYHT A B BER S0 AR B B )R
FH A it 5 30580 0 B HE AT 5% 1 1) DT 4 38 B, XoF 4% 5 i)
K2 53] BTN B 10% ,20% (22463 Ry 0 B X i
B R HE R kg COLeq) 19 2 4 A ] 2 B 1
B3 e, 15 B0 W BRI S BT s R SR 3 4 FTR
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Table 3 Sensitivity coefficients of the modifiers group 1

e SRR W % L% L

-20 -10 0 10 20 iSES

H L S AR &+ £ ISR B B 125 E ML TAERCR 881314 885516 888877 891627 893919 0.03
& + £ IRIE R B B ot ot X A 894927 891902 888877 885852 882827 -0.03

+ Uiz i B B flf 4 b 2 B RS EEE RS 1005658 947267 888877 830486 772096  —0. 66

W% T8 G F T A AL FE 32 B B i TR B AR AR E IR 1005658 947267 888877 830486 772096  —0. 66
HUHE B B HE EAHLAAL TAERCE 871869 881318 888877 895061 900215 0. 07

BB B LR BEFE 902483 895680 888877 882074 875271 -0.08

o R TR W o R B it T3 5 i 28 BSR4 B R 772096 830486 888877 947267 1005658 0. 66
AR A R A P B B A i A AR R RE R 870768 879822 888877 897932 906986 0.10

B R i - 4 o B R A R 886503 887651 888877 890103 891446 0.01

R A T B B il & HUAR 267 TAE R0 891942 890239 888877 887762 886834 -0.01

Bl B A 4 B B il £ B 204 B A 886425 887651 888877 890103 891329 0.01
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Table 4 Sensitivity coefficients of the modifiers group 2

e S ER W % AL % Ut

-20 -10 0 10 20 K%

W ST £ ISR B 2 PR TAERLR 651789 -647588 -—644227 -641477 -639185 —0.04
& + £ ISR B B 2 L WAL BEFE 638177 -641202 -644227 -647252 -650277 0.05

+ Iy iz i B B i £ AL & B S AR -527446 -585836 -—644227 -702617 -761008 0.91

W% T8 G R A AL FE O B B Wi TR B AR E IR -527446  -585836  —644227 -702617 -761008 0.91
HUH B B HE EHLAAL TAERCE -661234 -651786 -644227 -638042 -632888 0. 10

HOH B B e + LR BEFE -630621 -637424 -644227 -651030 -657833 0.11

o R TR A o R B it T3 45 i 28 BSR4 B 761008 -702617 -644227 -585836 -527446 -0.91
BRI A R 2 B B R TR A2 EHORANEE R -649367 -646797 -644227 -641657 -639087  —0.04

R i - 4 o B R A ROR 646600 -645453 -644227 -643001 -641657 -0.02

R A B B il £ HUAR 2 6r T AR 2R —641162 -642865 -644227 -645341 -646270 0.02

Bl B i A B B il £ B 204 —646679 -645453 -644227 -643001 -641775 -0.02

I 3 AT PN 95 A5 8 IR, 0 S<0 Ros R
PR 6T 9 20 s R e HE AT O ) AR T 3R 4 T
VRN R bR S, B S >0 2R R e PR3 6 0 /b i
AT HE A IE F AR, 2 4B BRI AR 2
T 128 i P X e I R i R R e R, H v L ¢
SPUSRLA R i b A 2 i 226 S S0 0 B T R 3 A
R BT R R it T B b 3 R 24 B B R
B HE AT DE 1) &% 4, i b ok ROR T B R RO A
o M T B 4 0z 1k 2 SRR A Y B Xt D i HE A

UDE €
4 &

AT EE T R G A R T ok R AR S
T B S SRR 4 A i ) S e HE R AR O 1 T I
Bl b, AW A 7K T8 i YT R G TR S ] AR o A B B
e AR TS e AL B A R SR

1) %38 & A 1 ) B HEE 28 65029 m*, Al
PR+ ok R R a0 A RD | R Bk S B A b 23 7 2B 0 HE
R 53162 m’ (N BV B 82% , 4R AT U Ab
LA E W co, HE = AN 1.84 % 10° kg
CO,eq; MR K 5 m B, & 4% 4 FH 11058 m?
14 SEL L 37 b,

2) R 3% A1 JK +3% Wit 41 5 Fl 3% HL A7 i +6%
IR ) J7 6 4 4 R £ 5 B P I 7E 0. 8~ 1. 5 MPa,
WA K 80~ 100 JC/m’,

3) B R F R 39% £1 K +3% WA A1 F B, e R Ak B
JE TR RS2 B A CO, il + % Bl AL 21
FEA Y CO, BT 8.89%10° kg CO,eq; Bk K51 K 3%
HL A1 T8 +6% By ME K I, 4k B AR CO, il
AL B = A1 CO, WD T 6.44%10° kg CO,eq.

4)2 P BT 8 o BT SR A 4

SURER 1 /6 AUTRE SNTE PPt g s i NP RS S R L
W % R S AR Ao R D S A 9 R AR P R
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