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Abstract

In order to solve the serious threat to the environment caused by railway tunnel construction and
effectively promote the application of green construction in railway tunnel construction, this paper
proposes an evaluation method based on improved Vague summary method. First, relying on the
Pressure-Status-Response(PSR) framework model, combining the three principles of the index to
establish a green construction evaluation system, the green construction evaluation index system is
established from the perspective of the index generation mechanism; second, the evaluation index is
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assigned through the C-OWA operator Weight, thereby weakening the influence of experts ’subjec-
tive preferences, and using the improved Vague set similarity aggregation method in the construc-
tion of green construction evaluation models, combining expert subjective and objective weights
and Vague values to judge the green construction grade of deep foundation pit projects; Applying the
green construction index system and evaluation model to the Qilian Mountain Tunnel on the second
line of the LanXin Railway, which proves that the evaluation model is reasonable and feasible.

Keywords
Railway Tunnel, Green Construction, Vague Similarity Summary Method, C-OWA Operator, PSR Model

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

PEBEA B R E RS R R, ARSI X A FlE SR A SR T R, IHRTE T IR E R
(AR TR T o L R R T it T SR 1) AR 25 1) AR 20 S I HE R o I R T A PRI AR A O 55, 25 2 %
B A S PR B ™ AR . AR Bk bR T R AR SR, (BRI mbSE R AT R TR,
O N T BRI R M B B B kIR P 0 (2 it T 00200 B Se A R (it T /KT R VAR vl

HAr, Erxfaptait Trftes, EWANER T T RENWIF. Gangolells. Casals [1] [2]#A T 4k th
B TR, R T SO VR SN L5 A 2% Fe ST AV RN 2K 120, 28 ERFS 3] [4]258 B0 K (0 T 2Kt
AU TR (e TS5 0TI B8 5 R[5] [611@id 12 Hl OWGA T CWGA &1k 5 i Ftie,
AL T AR PSRN TENSEEHPNER, Hdd TRSEIET T8 =E, 5K&EE[7] [81H
AHP VETT G SR S SR

EOR FRBETT, MASIRI f BT S (il TR Fa b R @ SLEAT THEA, (A — e e 2 ik 56—,
H AT 2R it TR 7 2 R AE 2 W E T Eak AT, (AERARTH il f2 g, B T2, %
A2 TH FORIE AR AT 1 P S HAR RO BT H . 55—, EFRRRILE F, ZHCKH A — 1 AHP J5i%ak
RIRGE, BT RSN ANE L 5=, XS R RN RR L R . AR,
FEAS BB Bk % Pk 10 P 4t Cu bt T EAT AT R T

B0 BRI RIAS R, A SCHEH T LA GRS GB-T50378-2014 (SRS vEbsaiE) » KA PSR
(BT - RAS - W R HEZLAR Y, N7 1 4k I Bk 4 (it TR 1A &R - 18 F| C-OWA B 71 i 3 S dRhn L,
R MRS Vauge AL i 2 SRRk B R T A it TP AT . PR B R, SE AR M
ify 2 2k % o 38 6 €20 e T PRI VAN S5 20

2. BREEBERESR G TIFMNIEfR A RETL

Pressure-State-Response (PSR)HEZLEEAY, ) P AR LTy, SARFIRAE. R AR, fEiE TidiEh
SENATE X AR = A R 77, 10 RIS T AR Sy 2 7= AR A B RS s AR AR RS IR
A2 R B e S Tt e el 1 s o

H4ELh PSR HESEMEARUAVEM FRFR A RIGELAT, B 7. IRES . W R = A8 hr i =AML IR,
B CERA TR O TIPSRk ak it TIF Fabrdb T iiiie, # rak B o (s TAT AR FR b
. WIE 2,

DOI: 10.12677/hjce.2021.101003 22 +ARTHE


https://doi.org/10.12677/hjce.2021.101003
http://creativecommons.org/licenses/by/4.0/

BT

Figure 1. PSR framework model for green construction evaluation of railroad tunnels
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Figure 2. Railway tunnel green construction evaluation index
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Table 1. Railway tunnel green construction evaluation grade
= 1 SREBEZER TITENER

PSS SRR PPAY X 1H]
F1 Wz [0,0.2)
F2 % [0.2,0.4)
F3 H [0.4,0.6)
F4 ik [0.6,0.8)
F5 "5 [0, 1]
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5.1. MEKBBIER BT =T NIEIREHENE

i3 C-OWA SR i Bk eI 23 tu it AT Fa bR iR R rh = ZHRARIBGE, 375 6 {5 BkEkFEE
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Table 2. Expert scoring values for the 3 levels of indicators under As; indicators
2. Ay FBAR T 3 RIBIRERITME

fiabr El E2 E3 E4 E5 E6

B AR HPI Asny 7.4 7.1 8.1 7.4 8.1 74
it LR A5 3% Asre 8.3 8.2 8.3 9.1 9.4 8.0
A BRI At 8.1 7.4 75 8.6 7.4 7.6

WE—A Ag TEFRHIBI T, 640 6 A& XM MREI NS R B =(8.1,8.1,7.4,74,74,7.1) ;
Hk, AR ()55 % HEFERCE W = (0.03125,0.15625,0.3125,0.3125,0.15625,0.03125) ;. HIAT(2)
SRAFL T 3B W,,, = (0.03125,0.15625,0.3125,0.3125,0.15625,0.03125)(8.1,8.1,7.4,7.4,7.4,7.1) = 7.5218 .

[F] BT 45 Wy, =8.4343, Wy, = 7.6406  FI /AT 3 3K H i 2 AUAHXTALE W, = (0.3333,0.3737,0.3385) [
H A #FW,, =(0.5486,0.4611) , W,, =(0.3221,0.4152), W,, =(0.5579,0.4420) .

5.2. M EKERER AT 2 HIEFRAY Vague &

TR Pk R A TE A% (il TSGR & K 6 i, X BkERBEIE S (it TAFAN 4R AR iR R P i 3 JIEARiEAT
PN, I g 3 RARAR R R NE F AR, IR 1 ERERRE S (i LIRS, FACAARRY Vague fE,
ALCLRRIG RIS N BIRAT IS, Sl 3, FFHAK@)ITHSHE 4

Table 3. Vague values and weights of the 3-level indicators under Az indicators
7= 3. A $aHR TVHY 3 R¥E#HR Vague (ERNE

LA E1l E2 E3 E4 E5 56 A
Ay [0.3,04] [0.4,0.55] [0.45, 0.55] [0.4,0.5] [0.55.0.65] [0.4,0.6] 0.3333
Az [0.6,0.7] [0.65,0.7] [0.55, 0.7] [0.75, 0.85] [0.75,0.8] [0.5,0.7] 0.3737
Az [0.5,0.6] [0.4,0.5] [0.4,0.5] [0.55, 0.65] [0.45, 0.55] [0.3,0.4] 0.3385
Asn [0.55.0.75] [0.75, 0.8] [0.6,0.7] [0.55,0.7] [0.55, 0.65] [0.55, 0.65] 0.5486
Asz [0.45, 0.5] [0.35,0.4] [0.45, 0.55] [0.35, 0.45] [0.25, 0.45] [0.4,0.5] 0.4611
Az [0.4,0.5] [0.45, 0.55] [0.4,0.5] [0.45, 0.55] [0.45,0.5] [0.4,0.5] 0.3221
Ass [0.5,0.7] [0.6,0.7] [0.65, 0.75] [0.6,0.7] [0.55, 0.65] [0.75, 0.8] 0.4152
Ay [0.6, 0.75] [0.55, 0.75] [0.55,0.7] [0.65, 0.75] [0.6,0.7] [0.3,0.4] 0.5579
Ass [0.45, 0.5] [0.4,0.5] [0.3,0.4] [0.45, 0.55] [0.45, 0.5] [0.45, 0.55] 0.4420
Table 4. Vague values for level 2 indicators
= 4. 2 RIEHE Vague &
izt El E2 E3 E4 E5 E6

Ay [0.4936,05641]  [05728,05803]  [0.4570,0.6310]  [0.5998,0.7043]  [0.6159,0.7018]  [0.4217,0.5970]
Ax  [0.5092,0.6420]  [0.5654,0.0.6233]  [0.5367,0.6376]  [0.4631,0.5915]  [0.4170,0.5641]  [0.4861, 0.5871]
Az [0.3364,04517]  [0.3941,0.4678]  [0.3987,0.4724]  [0.3941,0.4678]  [0.3733,0.4309]  [0.4402, 0.4932]
Aw  [0.5536,0.6394]  [0.4836,0.6394]  [0.4394,05672]  [0.5615, 0.6615]  [0.5536,0.6115]  [0.3664, 0.4664]
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5.3. AR EFRINE
W3R 5 fras, ERBIEARG)HHHE WA E, REHRIEAR(6)THH L K H 2 8] FIARUE RS .

Table 5. Subjective weights of experts
=5 EREWNE

=t El E2 E3 E4 E5 E6
Rn 0.81 0.89 0.91 0.74 0.81 0.86
In 0.16 0.17 0.18 0.15 0.16 0.17

1 0.9530 0.9480 0.9549 0.8923 0.8854
0.9503 1 0.9008 0.9007 0.8833 0.8769
0.9480 0.9008 1 0.8979 0.8820 0.9129
0.9549 0.9007 0.8979 1 0.9203 0.8667
0.8923 0.8833 0.8820 0.9203 1 0.8742
0.8854 0.8769 0.9129 0.8667 0.8742 1

2 A3(7) i 5 C, =0.9267, C,=0.9029, C,=0.9083, C, =0.9081, C, =0.8904, C, =0.8832.
2\ (8)fFH ¢, =0.1710,, ¢, =0.1666, c,=0.1676, c,=0.1676, c, =0.1643, c,=0.1630.

B )5 AR (9) 4 D =01655, D,=01683 , D,=0.1738 , D, =0.1588 , D, =0.1621,
D, =0.1665 -

5.4. HEEZRHNGEHEE

As TEFR T I 2 AT 0T BABIE AR 10 HH A H .V, =[0.5228,0.6257], V;, =[0.4948,0.6050] ,
V,, =[0.3877,0.4618] , V,, =[0.4893,0.5938] .

55. MhEKBRERERITMEITNEFR

FIH ARQADFE As b5 T FIX LK 2 AR50 F (A,)=0.5766 , F(A,,)=05493, F(A,,)=0.4164,
F(A,)=0.5404 .
R AAEERAG ) A FEAR X RN 2 ZRARBRALEE W, = (0.2769,0.2637,0.1999,0.2595)
5 Ag fRbR FIVIZR & PPAL B
V, =0.2769x[0.5228,0.6257] +0.2637 x[0.4948,0.6050]
+0.1999x[0.3877,0.4618] + 0.2595 x[ 0.4893,0.5938]
=[0.4797,0.5792]

ER ERUTHEERE, TSR] Ay, Ay A IEEEPISE L 6 Fk:

Table 6. Assessment and scores of first-level indicators

6. —RigtnHE RS

1 Jidshn PRALAE Vi 7393 F(A)
Ay [0.4803, 05953] 0.5355
A, [0.4903, 0.6379] 0.5627
As [0.4797, 0.5792] 0.5274
Ay [0.3887, 0.5102] 0.4359
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6.

I AL EE R 6 i 1 G dRFR1EE]: W =(0.2598,0.2730,0.2558,0.2114) R £ Tl {H A
V = 0.2598x[0.4803,05953] +0.2730x [0.4903,0.6379]
+0.2558x[0.4797,0.5792] +0.4359 % [0.3887,0.5102]
=[0.4635,0.5848]

R AR50 F (A) = 05197
T 5% 1 AR TIPS AT LB, BB 7 B, RIFMERRITE “ %7 DAL,

HZRSIR

KHIPSR (77 - ARZS - i R2)#E R A Vague ARALE IR 9%, Xt BRER BB TE 3E4T 1A R 2 0 Jit 0P O

i C-OWA 57X 3 AR ARt AT AL, I Xt 2Bk i — 2 A0 L Bl (0 2 O it AR S5 a3t AT 1
€, IFH LU TR PEZS 18 — & PSR HEZURR MR AR A LA 5 T T LU A2, A Rt i 4 i
FH P FEbR iR R AR C-OWA ST iH 5L BE, FIA] Vague 70 R ELR & 1 € B 1P 1
PRI, H155 T L X EMHEZX PO AR, AP0 ERL A HEHER
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