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Abstract: In order to scientifically evaluate the level of low-carbon construction and help railroad
tunnel engineering green low-carbon transformation and energy saving and emission reduction,
this paper adopts a combination of quantitative and qualitative analysis to establish a comprehen-
sive evaluation system of low carbon for tunnel project. Taking the construction process of tunnel
project as the research object, the influencing factors of carbon emission and low carbon construc-
tion are identified scientifically, with a low carbon evaluation index system established. The com-
bined weight of low carbon evaluation indices is calculated using the principal component analysis
and the improved entropy method. A low carbon evaluation model based on grey clustering is es-
tablished to analyze the low carbon level of the tunnel construction process. The model validated
in a railroad tunnel project is taken as an example. The results show that the maximum value of
low carbon evaluation integrated clustering coefficient is 0. 088, that the low carbon level is
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“three-star”, and that the overall low carbon construction level is good. This method can be used

as a reference for low carbon evaluation, energy saving and emission reduction of similar projects

in the context of “double carbon”.

Key words: railroad tunnel project; low carbon evaluation; construction process; combined

weight; gray clustering model

R B A i s U A R B R 2 — L
TRANBEIR M AE s T e SRRSO . 72 A
XU HARS AR Rk Rl 5T S E AR I TR
B BRIE T3S . X — BB A S S B A
PEIT H £ 52 BOCTES . BEE L2250 10 A R LA Bk
S AR AT B T G o 1) e DR
L DX RS AF R 45 A A PR S UG 55 DL
P G N ST E TR S NS R LY WL /S
e A T 1 ) e P AT, ¢ (0 AR Bl Bk e TR JE L2
(A foc B B TR 3 O H R Y BIE ST AR
z—,

7 T X 2 €0 S SRUDY o o o4 v RE TR AR %
CO, HETCE TR AR AR P 0T 5 - 52 ) B HE
AR AR . (A AR B T I 5T 05 ThT . R i AR A
SESERR RN R EIR R A WP A P TR I
LREETIFM T T . B0 R RS R T AL
R A MA E SR AT 4 IS ST I
2k BRI TR =N I R R 5 2Rl SO0 BT
[ I A TL S YR S PR Xk KU R G
@ TACFIEATER ST s B2 S A5 DL POy — R
DR R A B — PR TR (0 SR B R 4 e
TARGATFH T o AEUR H 2R (R PEAN U T 5
TR BEVRTH AR A AR I B0 LA B 3 B PR BE K, 2
/2 R T A g O R A BRI PR BE S R R D R
55 2R O0URR T 5 AR AR R A7 AR BOR 22
5o PRI g ot A o 5 B AER Btk % G T A o o
PRZR AT %S % B4 HE R K P55 BB 45 S A 7T
JE & H AT 2 AT SR R

BT UL B b AR SCATPAN T8 45 5 P 7
ANTT AT L BT AT S PN AR ERE S AL
B PEN AR R o Gl b5 SCRRAY R BE L A5 b i 1
ST ELA BN A TR A o AR AR AT
FEMAR A E T 55T =M AR &L
AR 5 SRR AR A A ER S AN R, I dd 2 1
S IELE S PR I IE R AT SRR IS R A5 B . AT
FEARAT N WU 5 T B BE 1 TR A AT
IR BEDRIRE SO O Bk i B T T A Y RE e HE £
PEPIBARE .

1 BIEMNTE

1.1 #HEKIRE

VECHE R P 1 TRV E TR X2, Z TR
ABGER R A L TR BT A b 3R 58 TR 3R 2 2% A
M, XU X A FRA M PR A B TAERL
KGRI, IR Z EE AN R
PR 1B R S R AT X 1 b R 2 R T i
I R AR AE LA T IR

ARBFEWS J () 58 U5 5 R VR I AR i bR AS ik
B m AR B R TR T TR T2, TR
T SO A FIRE VR TR 5 B LA K B ) 12 45
A IR AR R S e e il B K G
PAA A7 P, X 3 B HE AR OB S i F A 2
2 [ PN 44 K S B[] 26 TR B v e R A T IR
1.2 HIRF*E
1.2.1 [RBRIFMHEIRIA R Er

2 8 H) T RE AP 858 FUIRRR PE A i & 2= 1
SE3E A B AT S IRl T A DGR ofE TSR, 1R
HEF] 64 DR OISR, TEMIERE [, % 8
Rt R DT 0 B T o 2 R RE RS AR B BRI
0 B AR HERCHERE LA iR -5 ek H b 4R
PR VPN X GANVEAN 1 B L S0 B3 5 APl ok 18 A DG A B2
BARBYFEYR ;s S ULIRIIT, 456 B AR RE s A FE A BT
KR MISHEAR . AL 43 DR IIRI S8R A
o AN TP FE AR AR 3 — 2R AL
I3 ITIE SR TUA G b A5 26 5 58 IR A1 FH A HE ik
ey HE R e HE 5 i HE A 6 A T2k
21 NMEVRI R LSRR A R

5 PbR BE PR — Rl UL T i AL N iR I Y
XoF G HE AR T Pk B B AR B PR T H . A SR
PEVFAN FE bRk BURIR AR R B, R A 5 br vk
PHEPS o WUF B TP AR B A B 5 A
S, e PR AR DL B O B BT A 2 RN
FEMEHATHER IR 535 0 IG5 O A ke
WAGFE AR, DL R S T R A it TP A D)
(GB/T 506402010 FH 5 KL ) 2 78 SCE 48 bm
STARIE . L B RE A TR S AR FE A
R SRR UENSR 1 s,



R4 A5 FET IR RIS R I Bk 1 TR i i BRI P B o 355
1 R TR BRI HE AR A R B o b
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Tab. 3 Indicator importance scoring results

(taking B; indicator layer as an example)
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Calculation results of indicator combination
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Tab. 6 Whitening weight function values of projects to

be evaluated (taking B; and B, indicator layer as an example)
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Tab. 7 Comprehensive clustering coefficients for low

carbon construction of railroad tunnels
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