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Abstract

As an important carrier for promoting the sustainable development of the construction industry,
green building warrants comprehensive evaluation for its theoretical significance and practical
value. In view of the current inadequacies in green building evaluation systems, this paper estab-
lishes a sustainability evaluation index system covering four dimensions—environment, economy,
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society, and institution—and defines corresponding evaluation grade standards. In terms of weight
determination, the analytic hierarchy process (AHP) is applied to incorporate expert judgment,
while the entropy weight method captures inherent data variability, and combined weighting is em-
ployed to determine final weights. Based on this, a grey clustering model using the central-point
triangular whitenization weight function is developed to integrate qualitative analysis with quanti-
tative calculation, enabling a scientific determination of sustainability levels. A case study verifies
the effectiveness and applicability of the proposed model, offering new insights and methodological
references for sustainability assessment of green buildings.
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Table 2. Green building sustainability evaluation index system
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Table 3. Scale table of judgment matrix
= 3. FIMRREPEARREE 3R
PRI RS

9 PIERALL, A& OV EE

7 PIF AL, AT MEEEERTRH

5 PIFAALL, A M EEERARKR TR

3 PIEAHEL, Wi RSN KT A &

1 PIFARLL, AT B —FER

2. 4.6.8 o TR (AR L — R 4T 4 ke £33

(3) MRHE ()T B KRHIEAA A, X R VRFE ) &, FE3% ()3T — B IR .
A —n

=T @
(4) THE—E M CR.
m:%- (3)

A — BN FFEAR 5
n—— A0 W7 I 1
CR——PB#HL— LU
RI——F I3 FENL — B TR Fr

2.2. WBGENETH

B n AR, m AR, JRAIEFENY <[y, ] o ¥ 20 (i=L2-n; j=12,-m).
RHEECy, >0 /08 1 RIEAEE 200 0 — A A B S BUEVE R 2E0, 11 . BRI T
(1) M EAEHAT bR AL, I 5 G AR 23 BRI AR A
E bR EL A R
Y —min(y; )

i = 4
(3, min 3, X

B bR AL A 2
_ max(yij)_yij
max( y; )~ min y; )
(2) it A EBUETE [0, 1A ER, ST B G E st 17 3 — L AL BE, 75 30 0 W P:(pij)
(i=12,3,--,m; j=123---,n; mMRREAHINE, n RESFEANE), AW

®)

Yii

’
mn

DOI: 10.12677/sd.2026.164167 419 CIESES 93


https://doi.org/10.12677/sd.2026.164167

By =

RVA

» ThER
P = myij
; Yi (6)
(3) RAFHEIRIFIGME Eis
E =k} pyInp, (7)

j=1

Heb, kONEH, Bk =(Inn)".
(@) REZF R Di, i NFEFIBE Wi B AR

D, =1-H, )
g ©
2.0

2.3. ZEWNERE
T AHP 5R5E0E B A IS, MR KIES BIRHIFTRA L, RG4S T 2O AE W2 Fwe
BRhss G, HEMETEARWT:
W =aW? +(1-a)W;’ (10)
Hdr, WA AHP-ISBUERE AARE: W2 RIEH AHP tHE OB . W, Jvig FBALE TH R
i
NSEIWE - WS 5 W R 2217 FdR )N, SRR
minW = z[(w WY (W, —Wf)z} 1)

B A A, AR a=05, EHANAGWEARGRE B HRAHEABOE:
W =0.5W2 +0.5W,° (12)

3. FEEFRERITMRE

e SIS S B AR e S R, LG R S TT RS SR e & K 22,
IR GRS, A, A SRR TR Ao EURCR B 7S, B B S IR AR, T
S TR AT VP o 200 B0 S AR S W Z R AT, S ST MRAR Ge b F IR 1 R 8
TEAEM B ML, BOEAE n ARET LA BNk Ky, Ky o PIRIR AN Ko Kness 5 FH
SEREUETE A (a0, ], S AEEBESKISH N8, 8, a, 8] AKRERE 4 F7:

Table 4. Gray whitening weight function
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Table 5. Calculation results of primary indicator weights
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Table 7. Summary table of weights for primary indicators
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A 0.233 0.269 0.278 0.323 0.250 0.271
B 0.141 0.121 0.108 0.130 0.111 0.122
c 0.394 0.417 0.354 0.261 0.417 0.381
D 0.233 0.193 0.261 0.224 0.222 0.226
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Table 8. Summary table of secondary weights
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A2 0.118 0.098 0.082 0.093 0.123 0.103
A3 0.269 0.334 0.575 0.484 0.320 0.396
B1 0.123 0.158 0.211 0.159 0.110 0.152
B2 0.557 0.655 0.548 0.589 0.627 0.595
B3 0.320 0.187 0.241 0.252 0.263 0.253
C1 0.472 0.493 0.557 0.619 0.633 0.555
C2 0.151 0.139 0.123 0.096 0.106 0.123
C3 0.377 0.368 0.320 0.284 0.260 0.322
D1 0.525 0.484 0.737 0.532 0.639 0.583
D2 0.142 0.093 0.077 0.102 0.087 0.100
D3 0.334 0.423 0.186 0.366 0.274 0.317
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Table 9. Summary table of objective weights of indicators
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Al 0.814 0.186 0.067
A2 0.783 0.217 0.079
A3 0.717 0.283 0.102
Bl 0.746 0.254 0.092
B2 0.801 0.199 0.072
B3 0.827 0.173 0.063
C1 0.753 0.247 0.089
Cc2 0.774 0.226 0.082
C3 0.778 0.222 0.080
D1 0.707 0.293 0.106
D2 0.708 0.292 0.105
D3 0.826 0.174 0.063
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Table 10. Summary table of indicator combination weights
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A 0.271 0.267 0.269
B 0.122 0.321 0.222
C 0.381 0.209 0.295
D 0.226 0.202 0.214
Al 0.501 0.067 0.284
A2 0.103 0.079 0.091
A3 0.396 0.102 0.249
Bl 0.152 0.092 0.122
B2 0.595 0.072 0.334
B3 0.253 0.063 0.158
C1 0.555 0.089 0.322
Cc2 0.123 0.082 0.103
C3 0.322 0.080 0.201
D1 0.583 0.106 0.345
D2 0.100 0.105 0.269
D3 0.317 0.063 0.222
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Figure 1. Sector diagram showing the weight distribution of green building sustaina-
bility evaluation indicators
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Figure 2. Weight analysis chart of secondary indicators
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Table 11. Evaluation matrix of each indicator
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