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Sustainability evaluation of prefabricated water-retaining roads based on grey cloud model

ZHANG Jiehui, CHEN Jiani
(School of Management, Fujian University of Technology, Fuzhou 350118, China)

Abstract: Prefabricated water retaining roads are an innovative urban road design scheme to alleviate urban
waterlogging and other problems. In practical application and exploration, conducting a sustainability
evaluation is conducive to its better development towards standardization and scale. This study focuses on
prefabricated water-retaining roads, and constructs a sustainability evaluation index system from dimensions
such as environmental impact, functional benefits, and social well-being. The decision-making laboratory
analysis method and the entropy weight method are used to calculate the subjective and objective weights of the
index. The game theory is applied to the combination weighting, and the grey system theory and cloud model
are combined to evaluate its sustainability more accurately and objectively. Consequently, effective suggestions
are proposed for the sustainable development of prefabricated water-retaining roads. These provide a scientific
and rational decision-making basis for their standardized production and large-scale application, promoting
urban infrastructure’ s green and low-carbon transformation.
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Tab.1 Sustainability evaluation index system for prefabricated water—retaining roads
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Tab.2 Score ranges for qualitative index levels
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Tab.3 Results of combined indicator weights
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Fig.1 Application diagram of prefabricated

water-retaining roads
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Tab.4 Main parameters of prefabricated

water-retaining roads
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Tab.5 Expert rating distribution
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Tab.7 Digital characteristics of sustainability index

grey cloud model
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Fig.2 Grey cloud model of sustainability evaluation

index levels
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Tab.8 Grey cloud clustering coefficient of sustainability index layer of prefabricated water—retaining roads

LT AIRREEEZE T WM T PRSI WTRREREEEV PR
W R IR A A 0.002 4 0.018 1 0.037 6 0.003 8 i}
FIREE S € 0.002 7 0.023 1 0.047 9 0.003 2 I}
TR 8 a8 0.003 4 0.021 4 0.045 0 0.005 0 il|
i T REVR IS AE = 0.002 5 0.016 9 0.036 7 0.003 4 i}
T HE S R 0.001 4 0.011 2 0.044 3 0.015 3 I}
S AR 0.003 4 0.026 6 0.044 1 0.004 6 il|
Jife T DX 3 i FH P AR 0.002 5 0.019 2 0.033 3 0.003 8 i}
B W W AT 9 A 0.004 7 0.020 6 0.044 9 0.006 9 I}
FEHAb it T 0.003 7 0.021 7 0.044 4 0.004 4 I}
P 1 SR AR A 0.003 3 0.020 5 0.039 0 0.004 6 i}
JE R K B IRKE AR 0.003 7 0.020 7 0.041 0 0.005 2 I
B Y bR (B 2k K R 0.003 1 0.020 7 0.040 1 0.004 3 il|
R AR ) i M e 0.007 0 0.045 9 0.032 6 0.000 8 II
P A 0.003 0 0.021 1 0.045 0 0.004 2 I




230 TR T A 524 %
S {4 3 088.448 Ju/m”, H: wp 4y 1 48 & sl AR A
)= — X 29
THC R WACY 9 506,56 T /m*  RAETS . R TR
k P () AT AR 52 S 81T TAE M RS2, A7
pi() = ————— (30) it T AR B GBS, TR T AR

A f (x,) FRTERR , 155 b DAL S 4
T, EEIE o WENEECEEE, o B 1 000,
wh(x,) FoRFERR x, TS0 kD ATHFEEMESES T K

332 KB A MK BT R MAIFNF R

HE
BT AR K s BBERB S &L 28
FREVZEGACE S bRANZE &, Bl 75 2 A5 1F H AR
LA R RIBRFRE, X (31) iR,

U',-k: Ell‘l/f(xl)wl (31)

A, o ATFTHARAXSE B DS IKEM G K=
RERE 0, W | TITNFEIREEPE 1R R i
HERE,

MR AR IR, AT AP E ARt B T 4%
ARFEE SR LGB IR = R R, IR LS
REIME o= (o), 07, ,00), WG, KH#EX
(32) PR BB KK = JRE R BRI, 40 5 R 7%
GBI KIS b, e T Rk bk
R

max (07)= 0} (32)

e 4552 8 MAZIRIRN K 2 R R
55X A AR, T R R A K B 25
333 K= BEFNGE RSN

RGN T RREE R E IR = R R
IR R ER S TSR B “ B ik 9
B, VMR BN 1% RS R RSk 5
W2 ( ik 81.8%) , Horfr, FREE AT RS i 3R I
TR B Sr T K AL A 7K 38 B AT 77 A210.42
JCRIPREEAL S |, B HE R BE 85 4 135.20 kgCO,/
m’ BAE G I GEE H LR 38% , (HAETC X 7K
EPEWANFAEAR L, — T, KR E & rh T
FRZKAEAE | A eI 3 e 25 PR 8 e 3 5 oK, S 30 1
IR P " FEFR A 1T 9, T Hp L vk e« —
FE” o 53— T, 12 2R G I 4 A A R A A ) 5

*9 EEAMBKERIFEHITINESS
Tab.9 Comprehensive grey cloud clustering coefficient
of sustainability evaluation layer of prefabricated

water-retaining roads
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