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Abstract: This study evaluates the whole life cycle sustainability of long-life sustainable housing with the fundamental purpose of

promoting its application and development in China. Based on the existing sustainability evaluation systems and relevant standards at

home and abroad, three evaluation indicators of population, resources and environment were selected. Using COWA operator to

determine the weight of evaluation index and combining with cloud matter element theory, the whole life cycle sustainability

evaluation model of long-life sustainable housing is established. Analysis of specific cases is conducted and shows that the evaluation

method is feasible and scientific, providing a basis for the further development and promotion of long-life sustainable housing.

Keywords: long-life sustainable housing; whole life cycle; sustainability evaluation; COWA; cloud matter element model

MCETFL 40 RAELCR, RENEIREEFEE
RS TR R, (BN R, S e
R MR R RN AR, AR
T A e 2 TR R S AR (A T R R
%, FRET | EPREHECEST (Open Building,
OB ) 1 SI ( Skeleton-Infill ) EHIA RIS, 454G
WR BIVIRAE A, BIITEERK RS
b, SR SEfRr E R AT, DM
R, SNSRI H R

AFEEERR R HARRA T 20t 80 41X
S, O T O IR R BRI R ) AR R, H
AR FE DU HF 64T KSI ( Kodan Skeleton and
Infill Housing ) fEEIRR, BIZERAIR EIRZE R A

KB EE: 2023-10-12.

PEREMETER T, NI RG4S, DItk
AFUH Ay, A ek, ekt 8
WEPRRR” AIRIR TR AL ) RSP R RO
P E . KINIEREHT B9 A AL AR

RETEEY H AR SR L, B L RIS A S
ESE IR R, 2018 4E 8 [, P EES R
HEBC I B PR A w55 A el 19 A AR R
BT S51EMFRIE ) TICECS-CREA 513-2018 ) iE 5L
Wiio ZAME T EEA TS, B TRy
SR RS, SEFTRNEREMIHNERL
Wit At TRV e e R S i i
w, BAEFEKAEER. BRIR R . Safrs:
PERE, EmitiE AR AR RS % IMERN T i
F OB R R LGRS T Ao a2 52



5 2 3

ZE, % RETELE LRI AR - 055 -

PEARI AR | B RGE MR . o B R AR
RS, RAESA . BEHAIR S, St
LR AN U BV N =3 W A I G L D
IR AN E. MEHR, &F
AHAREE A uI B B g Ok ARk,
AR, A RHIE A BRI J A 5T T
Y&, TFFE T 4 T T 8 B LR TR AT
GRARZEWO, X AT RS BT RS B e
WHTBE, DA R AT RS R PEM T ST . JE
T, (EECAVIT I EFR FRmE Rl Rkt
AR, WEE LEED., #[E BREEAM. HZA
CASBEE , Jill&= K GBC 4%, LAE N THRUERTE A
Wl d5EEFETT RS, EROT ., TR
G 3T TN e bR, A Ak A R T 4y
SEVETE N FRIRA R . RITT COWA BT HImyocH
WSS A, B PPN RERL, S8 X SEPRZE ]
AT, BUFBARI S SR A, DI
AR R R S AR

1 BEEZEAHFEETNERER

W AT H R R RN, A5 AR
BATARUE, W CHFEE RN SR bR )
( TICECS-CREA 513-2018 ). { & (a a5 iFFrifE )
( GB/T 50378-2019 ), { #:IF TGk it TIFM R
#E) (GB/T 50640-2010 ) 45, &% E4 M5,
REUEE M A EUCHERTT AR R
XA AR B A an R A B BT A THR R
1R B —RFNPIE T ERRS , FHRIEA . BRI
IR 3BT, T N R, Ik
FE— 3 B JZ IR GRS N PR R, 3R 1 R .
1.1 ANOFHEER

AIREE R JREIZ L “DAAAAR” D81 (3G el
B R A 5 N R AR i K 57 3l il B
B, DIsgmg N DT Rps R R

(1) A8 RAEK o EE 0l FpEe R KT
TR R AT 5 e, K ERE
] AR A B AR T, AL ALK 7 . K
TIACTRAE AL 2 B0V, — e R R N &
S THERdE, PR RIGAE L, TR R
JE A AR R B JE Aok, P A T,
SEEL AN BN HRE R R

(2) fEEEEKY YaiRE A b iz i H
EECET ) CEE” FERL, MEE CEETET
“BARRE” A, (EEEEAUETE RS

®1 REEFEESEGARTHEEITNERER

—48br sk B S o= Elae Sl
J2N =30 Vv (3CHR)
ANEBR  ARpgEE 5 Vo (11021071
% Ny K Uy FE S EHE Vio [1]1[3]
R SIS TS Vs [3][8]
F Upp JEAFRT Vi (11081191
WLACR Ui T AR R4 Vis  [10]
WA ZEHTHE Vi [11]
PEEATRE  WRELSREIR M TTVRERR A Vo [12][13]
ZEN, FIH Un FTRERR Vo [1][e1[241[15]
AP ARRIEAH Vs [14][15]
VKGR T IKEAR RIS Ve [12][13]
PR Uy AHEGOKIEFRI R Vs [14]
FIKESRBCE Vas [14]
T SRR TE Ve (11091

BEUFRIN Uss SR LU Vog [71124]

REER ) T Es LRI HERR Voo [16]

Uz AB SR F AR Vaio [16]
W AMBE Un TSN Va [12][13]
2 Ng JRAHEHE R Ve [12]

IKEREE Uso
FAAE Uss

T BORAERE Ve [13]
i TR Vag [12][13]
PER, [R5 JEOh A4 A B kb N4 5 (i |
ARG, RIS R i A - T el

(3) bR . FiE Tl b S AKHRTE . =
AP HARARNWT I, fERav 5 B RAALEEH AR, B
AREIAAWTH IR, HESHEEFDL AR R T T AR,
A AN 4 5 e R S LT S Y NI b it7 1 =
1.2 RIFEAFEIERR

PTG, REREFUHIC AT FEHL
BR 50%fEYR . 50%/K T . 40%4-FPIEATR, ik
A% 80%FH b M, mI UL, ESRME E AR AR TR IR R
IR T, Bk, A 5N e H 24 )E
BRI B KRR YRR . K. AL B,
SEBLUGE IR RS

(1) WHESHREIEFIH. A 20 et 70 4FARH
HAERRIRfEUR & Lok, S50 AW £ R
RUINTREHIAR, 2% 142 e T ALY RERCR S s i
FIBATRR, AR BRUR A B AR H kT A%
%‘3&[15]0

(2) K EKGEEFH . FREKBTIRIR 2% ™
i, HEFFRAL 30%, [mxf/KE IR = )i,
@B HRE R, T R
IRFEAR T w5, Al AR B B FC B K ) DA%
BEIH R m RS SR IER 2

(3) Wi SRR, gt &EE
AR AR AR TR TH AR AP T B IR 100 42 t
VI b, AR A i SR GET 30 12 t, 2 A




. 056 - ™ B %

oo 4R %5 38 &

PR 40% A4, WKGEMAEERE, BRI
FEA . AEAME A FIR FH &% 0 b 55 =] LAY
LURPRH R IR AT RELE

(4) W& LH, FRERZIIRE, HAORZE,
BV O k. 2014 4E 9 A, FE RIS (&
FHEDE LT AR AR A TR ) $EH . NifR
e U R AR, AR s, 4
FEH RS ET A, A LR S [R)lel,
1.3 INERIFFEIEHR

Pagiit, REREFL AR A 50% K55
50% K IARTG YA 48%[EAIE s, 2 d s IEHF
SEINEMSE G it TR TR RS A
AERETGY s RKHEC S oK AT Gy 5 il TR
T2 5% J s ) R R B 77 A R R

2 ETF COWA ETFHIIEN 15FRIH AT

IREPMA RS 3 W2 d8bR, 10 W98
b, FIXTHBE TR, B2498] 20 > =gdEtr. M
FAEFRRCEX S ES SR, B, FRA
AR . ZR A% (Analytic Hierarchy
Process, AHP) Jiris & s &da {5 B, HiE T
FEAREE B I DL s WA B REAL FRFE AR R L
ZHINEHL, FIREE R, (AT b B it
BK; COWA FiFIERLRENI X HE bR Bt 50 2 1V
B, XRERE L A NRLF I 0, I8
PR R, FHik, R COWA B 0T
MR

A IAEY) (Ordered Weighted Averaging,
OWA ) FF i b F e EpHHES ], R0 EA S Y
BRI T ANFRGE , DA R AR5 i ),
F 2 T A POV LR 3l o i B R AR 25 7
X, #2175 OWA B+ ASCRAETHAEL
B4 AL F ( Combination Ordered Weigh-ted
Aveaging, COWA ), Aot [ K e A R B
FOARZE G, AR i B8 TECTE £ v 52 Wi A KR
B, LA 5 UL 2R R B PN 4 R e 22 A

SR, (A AT & F W CBRR, A5

AU

(1) BiE eI BaE e . LU G 4
FIEE, Bl m AL G0N AT RRE PR PR bR 1Y 2
PEFATAT 53, RASHI I/ B 5 (an a2, @i,
am o HF B A Y EE R B/ N T BORHERY
IELL ORI Y S H S, 1HRFEdESE (bo,

bl,"',bj9"',bm—l )’ ;E\:I:I:I bo?bl?"'?bj?"'?bm—lo

(2) tHEhA A . SIAHESIH A%, e
HEERAE by AR i O, HATE AN
=g Ta =012, m-1) (1)

Sk

(3) HRLEXMEE ., #iat (1) AR

0. . =

J+

AL i G SHTEELE by T IRIESS S, A
B N BOZX R i, B
V_Vi:mzlgmbj’ (i=12-7) (2)

(4) THEAXACGE . X (2) HEAERIR
SRHA TR T — (AL, PR N, ORI
Howi, B
\/_\/i
>,

3 ETZYTER ARSI RE

3.1 =ML

Yoo BSIE A AT =0t (YN, FHYRHE
C, FYHHMERE V), MEHARYRIEATT, &
MY FAECR, Fah R= (N, C, V)R,
MAESEPRAETG o, SR AL V A E AT AR
HEPUE, ReE—PHERE. Hit, o
FIAPCHE, MR PRIESZ (Ex, En,
He) OB SEWRHMER(E V, Hb, B Ex e
SRATHLG s W En CHIRPRAE BN, En UK,
FARAF A PR PR 5 0 He 2758 En B9A
e RAIPERA . 53 n AMRHIE, Mmoo
FRAFGR AT FrR -

R| [N C (BEx,En,He)

R R, C, (Ex,,En,, He,)

(3)

Wi:

(1=12,--+,7)

(4)

R, C, (Ex,,En,,He,)

32 AHEMTNERIFER

S (AR TSR ) ( TICECS-
CREA 513-2018 ). { &t FIFManiE ) (GBIT
50378-2019 ). { #:4 T ALt T IEMHRifE X GBIT
50640-2010 ) Fil { AI 2 & RPN B ), B
AR AR R o A2 T RS . — T RS
WP RTHREE 3 M5 W BB HFARE R LR BN,
AR A E AR I E R TR MM R AR
FYURBR, BARGIER 2 s,

WP FEPR SR IR I — 45 [E] [Coin,



ZE, % RETELE LRI AR

- 057 -

*® 3 BFEEEAHEETNERSERRE R

=HEnE | BEvRSE — TRk AP Resk
Vi (15,0500, 0.01) (4.5,0.500,0.01) (7,0.333,0.015)
Vio (15,5.000,0.25) (50,6.667,0.30) (85,5.000, 0.25)
Vi3 (15,5.000,0.25) (50,6.667,0.30) (85,5.000, 0.25)
Vi (4,1.333,0.08) (12,1.333,0.08) (20,1.333,0.08)
Vis (15,5.000,0.25) (50,6.667,0.30)  (85,5.000, 0.25)
Vis (15,5.000,0.25) (50,6.667,0.30) (85,5.000, 0.25)
Var (15,5.000,0.25) (50,6.667,0.30) (85,5.000, 0.25)
Vao (10,1.667,0.10) (22.5,2.500,0.10) (35, 1.667,0.10)
Vo3 (15,0500, 0.01) (5,0.667,0.03)  (8.5,0.500,0.01)
Vag (15,5.000,0.25) (50, 6.667,0.30) (85,5.000, 0.25)
Vs (15,0500, 0.01) (5,0.667,0.03)  (8.5,0.500,0.01)
Vs (4,1.333,008) (10,0.667,0.03) (135,0.500,0.01)
Va7 (15,5.000,0.25) (50,6.667,0.30) (85,5.000,0.25)
Vg (15,5.000,0.25) (50,6.667,0.30) (85,5.000,0.25)
Vg (2.5,0.833,0.05) (6,0.333,0.015) (9.5,0.833,0.05)
Voo  (5,1.667,0.10) (12.5,0.833,0.05) (17.5,0.833,0.05)
Vap (15,5.000,0.25) (50,6.667,0.30)  (85,5.000, 0.25)
Vi (15,5.000,0.25) (50,6.667,0.30) (85,5.000, 0.25)
Vi (15,5.000,0.25) (50,6.667,0.30)  (85,5.000, 0.25)
Vi (15,5.000,0.25) (50, 6.667,0.30) (85,5.000, 0.25)

%2
x 2 BEFEETESEETMISIRERFTR
TG
=2 debR)E e —fi% /30
[ESEs ISR DEsEs

A H A Vu [0,3] (3,6] (6,8]
FE PP R IE T Vi [0, 30) [30, 70) [70, 100]
10 AV 5 ORI Vas [0, 30) [30, 70) [70,100]
JRAESHT Vig [0,8] (8,16] (16, 24]
P B TR 5 %4 Vis [0, 30) [30, 70) [70, 100]
WOl ZEH TR Vae [0, 30) [30, 70) [70, 100]
M TATRER AR LA Var [0,30) [30, 70) [70,100]
FTREIER R Voo [5,15] (15, 30] (30, 40]
Al R AERRIEAIH Vas [0,3] (3.7] (7,10]
Jits T K AR B B Voa [0, 30) [30, 70) [70, 100]
AAEGKIER A Vos [0.3] (3.7] (7,10]
FIKESHECE Vas [0,8] (8,12] (12, 15]
VL@ Vo [0, 30) [30, 70) [70, 100]
ZAa 30 B LU Vog [0, 30) [30, 70) [70, 100]
A )& R FERR Voo [0,5] (5,71 (7,12]
A3 FHBAEHR Varo [0,10] (10, 15] (15, 20]
it TAH AR Vay [0, 30) [30, 70) [70,100]
S HEBEE ] Vao [0, 30) [30, 70) [70, 100]
it T35 B K HETSAR ] Vas [0, 30) [30, 70) [70, 100]
it TR 45 Vs [0, 30) [30, 70) [70, 100]

Crmax], TEFGH Iy Poe BBt , XA EI{E 3 2
Ex, % En WHZMIEZS 7R “3En” MU . DXIH]
S [ER 2 NPy b SINE 2 S GRS Wi R

2
6
He=s (7)

K, s s, WG SEPRTE ORI A Wit
A7iE 2 IARES) . — Bk, He B/, = AHXEGH,
SRIBER RSN, BRI THIMTILEL, B S)
wmiE R R S ez, HAEMR, mE,
JE B REHLIE R, SRJE 2= Z [A] %) L PR s b
BARTT LR 22, (HE AR EE,

X (5) ~xX (7) TR FE IR S bR
AN 3 7R,
3.3 ZEWHIER

TERET = Yocsie T RREe M i, k4
PENFEPRE xi A =, FH S8 eREG TR AT
TR IFIBIE Ka(Xi) , LA RN HICERE 20(vij)
BT

(1) PHE—AIESEEYIEL En, , ZBEHIEUR
MIHRE N Enijo. BRiEZEN Heyo 12341, Hor, j
FOTHRYR TR, o R ATRREEAE

(2) B i S5 ER = BRIBIE Ka(Xi) »
HAPEARWT

(% ~Exija )’

2(Epije )’
sz(vij):ka(xij):e '

(8)

ZEATEAIAERE D T = MR B . HiFkak
AUF
Zl(vl) ZZ (Vl) Z3 (Vl) kll klz k13

_ Zl(VZ) ZZ (VZ) 23(\/2) — k21 k22 k23

(9)

(V) 22(Va) Z3 (V) | [ Koo Koz Kis

K, n FRIPH R, ASCh n 20,
34 GZEXRBEMITMNER

(1) BELia R, =X (8) 13 =945
WV SRR E G M R OCHREE z(viy), 456
COWA B T A wy, —FH#EATIACA]
1B —Fatn)= N AR T AT R G EE

Za(aij)zzvvijza(vij) (10)

K, zo(ag) R —AEPR)E N TP | DMERIYES |
D IPHERRRT I A o AT RELRE S JCHR B , o
a=1, 2,3,

H= (10) AJ7G—ZahR)2 N AR Al 2t
ERH BT, A (11) BInf i S bR Z 4
X T4 AT AP PR A ) SR B

2,(@)=3 Wz, (@)

(2) BENTSFS . ARS8 B
W AbsZ T Im R 2S5 g, A

(11)

z2(a) =max z,(a) (12)
4 REISH
41 HEMIERESNE

PARE AR I H 0 Bl A T o34 %50 HR A



. 058 - ™ B %

AL R EE 1 B I RR A5 MR R , i b AR
8450.91 m?, SN 33666.66 m2, Horbii gt
FUHIFR 22147.78 m?, M SN 11518.88 m?,
HAHE 2,62, GBI 24.14%, SR 30%, %0
H s B 1 R,

K1 o H st
HRAETCHIAIBT . BORHE R XL AT/ Rl E %
PRI AR L SCRARIEAT %, R COWA
AT AATEAE . KPP IR A E IR 4
PR o

*4 FEEEEDBEINERERNEE

—ZR4EhR T =R _
2N & 12U R 2 v B AEbRE
N: 03492 Uy 01203 Vy 0.0634 8
Viz 00570 75

Up 01360 Vi 00555 70

Vi 00804 24

Us 00929 Vi 00552 75

Vie 00376 70

N 03343  Ux 00871  Vy 00287 72

Va2 0.0312 30
Va3 0.0271 10
Uz, 0.0662 Va4 0.0228 69
Vs 0.0182 10
Ve 0.0252 15

Uz 0.0857 Va7 0.0484 75

Vag 0.0373 30

Uz 0.0954 Vo 0.0455 12

V210 0.0499 15

N3 0.3165 Uz; 0.1120 Va1 0.0575 67
Va2 0.0545 75

Uz, 0.1072 Va3 0.1072 60

Us3 0.0973 Vs 0.0973 80

42 ZEFFIERE

553 3 i S E S, TN EIR
EARCEMERAZL (8), X (9) 1, i#id Matlab
SRR AT 45 =GR AR AT T 45 AT RS S i %
R, THAEZR R 5 PR,
43 WELZEXRBEFTMER

WRIEHE 4. £ 5 KX (11) A3 —HEhr)2
N AHX 45 TR S ) R, T R T

o i %38 %
% 5 FHBEEEEMESTNISMEX AT RS RN XEE
18 RS 18 RS
bR i B b BEE W g
Vi1 0.0000 0.0000 0.0186 Vs 0.0000 0.0000 0.0090
Vi, 0.0000 0.0009 0.1433 Vy 0.0000 0.0000 0.0113
Vi3 0.0000 0.0138 0.0121 V,; 0.0000 0.0008 0.1552
Vi, 00000 0.0000 0.0234 V,s 0.0108 0.0156 0.0000
Vs 0.0000 0.0021 0.1140 Vy 0.0000 0.0000 0.0075
Vg 0.0000 0.0115 0.0150 Vz, 0.0000 0.0047 0.0122
V,;  0.0000 0.0019 0.0444 V3 0.0000 0.0245 0.0015
V, 0.0000 0.0084 0.0097 Vs, 0.0000 0.0012 0.0862
V3 0.0000 0.0000 0.0115 Vi3 0.0000 0.3188 0.0000
Vo, 0.0000 0.0361 0.0031 Vs, 0.0000 0.0000 0.5469
T AT Ny TR 4
K Ko Kugg
Kot Kip  Kigg
Kiai  Kizp  Kis
2, (33)=(Wy, Wiz, Wiz, Whg, Wis, Wig ) * K K K
141 Kaa2 Kuag
Kisi  Kis;  Kisg
L Kigi  Kiso  Kiss i

=(0.0000,0.0014,0.0188)
() AT A5 BE YR AT HFLE No AT 540
2. (a,)=(0.0004,0.0020,0.0109)
PRIE AT HFLE Ng AT PEF SR
z,,(a,)=(0.0000,0.0356,0.0580)
i 4 X (12) 7RIS BAREAX T
A5 B SR IR -
z(a)
z,(a) = (W, Wy, Wy) +| ,(a,)
z,(a3)
=(0.0001,0.0124,0.0286)
W ERTHRAERHTILA, JHE RS R
JEOU, A5 20 4% — A bn KR H AR R B TR 4
%, BMEIRIEER 6 Fin.

*6 EEEFENBETEELREAEBERITINER

Z3(a)
2,(a,)
Z5(a;)

2,(a)
2,(a,)
2,(a;)

—RIeE BE —f B maxz.(a) RIS
N; 0.0000 0.0014 0.0188  0.0188  FlfulHsss
N, 0.0004 0.0020 0.0109  0.0109  AiFnlH#4:
N3 0.0000 0.0356 0.0580  0.0580  AiFmlH4:
ZEACEREE 00001 00124 00286  0.0286  ARIFUTHEL:

44 ERZHEITE

A BRI H S Rl
FrE” MR G RO, I, AbT “Blhfnlfy
227 WK, BA T B R kR
IR A BT R bR A Al RSP SR B n] R

(1) NEATFFZENE NoAR T Bl nl s 1Yy
K-, AHAT iR KRS kR 5
AT H 0 i e i i S TC R RS Bt ) 1 L
o, dEEALEETIT | G BRI ok



5 2 3

ZE, % RETEME LR AR - 059 -

FEMARGE., BHTEES T ]RGS et T A5
(R 2 A ROt ZE YR T, FAREE B 4098
W WALE, (R TSGR AR B, I,
AR BRI

(2) BERTHFEENE N2 AT B PTHREE” /Y
K, B TR R RRE . H,
T T /K BOR R g A @ s i He ik 7 —
JBEATRFLE™ BIK- o DRI, B A A X P D
ARG TREAR A, AR K BOR S s M (B 1Y
i LA

(3) PRI ATFFLENE Na b T “Behf 2" 1Y
KV, B TR R RRE . Ho,
it T A4 A 00 RE 135 B K HE R A T —
BRI RrLE” RS, B TR AE i R by
PETTHAIRANE TR, IOISRIMOREIN, il E AN
ORI T RAT B, SR — s ORI Pl 5 e )
PR

it GORHE RSB L, 123 H DUE PR LR
AT RPE PR R e A T A T A SRR B
IR L H+S1 B R R HRBCAERE+BIM
PR, s E A AR ETRE TR SRERRRR
SR, TR TR B,
AR SO EE AR 5 S BRANAT o

5 H£iE

AR AR A Y RS T 2 v K
ZNRILE P . AN SRR 3 4>
FEEBCEIEINFEDR, 4 COWA BFIRAE S =Y
JLEEMES G, Pt T — Bl s N R R .
LR SEBRIH BEAT VMY, 0] RUE %07 5 R
Wi, PYRMR 5 TR, HONEEAE, 207k
B BEAS LLRE PETE 5 10 8 A9 A AR T f ik i g
B IMTAC I BRI S5 4L, TF R LA EOW
WA MR, NS )s AR E RS kR
AT SHME, et a5, ek E
SO Y RUTH F5 8 i

Sk

[1] XIZRT. SR EEmn ARk r b E A s ] Rtk
HRGEERIM]. dbnT: RS TV LR, 2018.

[2] B, &2, @K AR R M H AN SE
THIRRR]. BFFM, 2020 (5): 24-27.

[3] FETRE #iEbsERDS BEEEEFT SN
FRifE: T/CECS-CREA 513-2018[S]. dbit: o EESibr
W AT B BT H], 2018,

[41 & W, XVED, (i@ sk & Rt o 2 s

RO et P EAFEEE RS s K
REARWER 5[], A, 2020 (5): 32-37.

[6] fil . HEFENHEARKREBRD. KA, 2018
(4): 190-191.

[6] A/NEE, Jitidv4. AAEAEMEYLEITR]. Takikit,
2020 (12 ). 95-97.

[71 ¥ % @FeHEFEE: ichEEFRER TR
Bt “FHLAEE-SI AETERRERE [0 TRdRS
Wwit, 2014 (12): 12-14.

[8] XUARL, MWhifghi, 2= & B 5 FhniE N &Ts
PRl BRI T E#E T, 2023 (5): 10-16.

[9] AnaF, Duarte MP, DeJB, etal. Acritical analysis of
LEED, BREEAM and DGNB as sustainability assessment
methods for retail buildings[J]. Journal of Building
Engineering, 2023, 66.

[10] Liyang T, Yun C, Lianghai J, et al. Regional sus-tainable
performance of construction industry in china from the
perspective of input and output: considering occupational
safety[J]. Buildings, 2022, 12 (5). 618-618.

[11] Z0E, ZirR, % & @S TII TS PRRT
FElk T AR AR B IE ], #IHL5, 2021, 42(7):
84-88.

[12] AR & Bk dh. AN T RSt O T PEA A i
GB/T50640-2010[S]. dtnt: HETHklHpAt, 2011

[13] E#zip, 4EFG, LEAL BT ZYmiis i
A T AR LB AR SE[I]. SRR UE, 2020,
41 (11): 84-89.

[14] A NRILFNE B A & 2, By s
BEJR. SEgFITMAbRfE: GB/T50378-2019[S]. dt
o PEES TSR, 2019.

[15] x| #. SEAEFEBM]. dtat. SEE SR,
2013.

[16] #E#E4k, ML ez CE LRI THEHE Y
LELAF T S5 00 ) [J]. #iEk, 2014 (10): 28-31.

[17] 2247, BIM HRTE S (0 H 5702 8 B B AL 25 3 A
[D]. K. KREEHT K%, 2021

[18] Z=hE. BURESAA S HEAM]. bt hEES
Tl i it 2013,

[19] Yager RR. On ordered weighted averaging aggregation
operators in multicriteria decision making[J]. IEEE
Trans. Systems, Man, and Cybernetics, 1988, 18 (1).

[20] T 8, #RiF/K. OWA BFIRBGH L[] BsFnss
B 5iAH, 2008 (3): 51-61.

[21] #REFK. HiEE C-OWA BT M HAEARHE 2 B PR
P RS LRSS S, 2005 (11): 9-15.

[22] J& WM, k=T, BRPHAARE. TR sl 2Emh=t
AR OMETFNI]. TRMS B, 2018, 32(5); 24-29.

[23] ¥ . ET=YocHbe iR r RS UE T ] Frsi ik
TEMAFSE[D]. M MR, 2020.

{EZE &I

e (1964-), B, WL, 2%, BI5m. g™
Akl BUACEE A " BEAE

it es (1999-), SfEfE#, &, BLHTE, Bi5Er
. AEErlfl, ST,



