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Fuzzy clustering iterative post—evaluation of "Four New” asphalt

pavement technologies considering preferences
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(1. Nantong Highway Development Center, Nantong 226007, China;
2. Jiangxi Communications Investment Group Co., Ltd., Nanchang 330108, China;

3. School of Transportation and Civil Engineering, Nantong University, Nantong 226019, China)
Abstract: In order to further improve the post evaluation system of the "Four New” technologies (new materials, new
technologies, new processes, and new equipment) for road maintenance, the study adopts an index weight vector
method that incorporates decision—makers’ preference factors, and proposes an improved fuzzy clustering algorithm
based on slack variables and extended Lagrange multipliers. By introducing slack variables, the equality constraints re-
flecting the decision maker’s preference are transformed into equality constraints, and a new optimization objective
function is constructed. On this basis, the explicit analytic expressions of the weight vectors under the preference set-
ting are derived, and a complete theoretical solution framework is established to derive the exact analytic expressions
of the weight vectors under the given preference conditions. Finally, the model is applied to the actual project of the
"Four New” technologies, and the weights of each index are obtained under the constraints of the preference of pave-

ment performance: material performance w, = 0.072 0, pavement condition w, = 0.204 9, service life w, = 0.144 8,

degree of adaptation w, = 0.164 9, managerial costs w, = 0.188 8, user costs w, = 0.045 4, carbon emission w, =
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0.179 2. Comparing this method with other methods further validates the rationality and effectiveness of the paper’s model.

Key words: asphalt pavement; "Four New” technologies; maintenance; post—evaluation; fuzzy clustering; decision—

making preferences
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Tab. 1  Overview of the selected road samples
FEAR i % .
- - e e L 2 e
o~ i35 s Py s ok i % 1 25 44 B e Hh TR g
PQI
K3346 + 000~ iE 8 AR K| M EE TRy SsuP- MM EL
JER K3347 + 000 F| —Z% ({5 Kep & diE, |13 (4 em) SUP-20(8 em) |
147, A7 i Al EBEUH W /MEKRBREWRA (34 em) | - .
1.0 km e IR KT i £ (20 em) 1o o] 24 4% &
PBI b PR R4 5

==2024 == 2023

K774 + 000~ it 8 AN R

B

1.0 km (HESE)H &

PQI
M EZETFHIK Ry SUP- pWI rel
#% |K775 + 000 I | —%% (f7id K& kis |13 (4 cm) SUP-20(8 cm)
20 AT, AT IO AR R LLH W SR KRR E A (34 em) - -
K+ (20 e¢m)
PBI

==2024 == 2023

KO + 000~

PQI
W EETARE N SUP- -
- - W5 AE N HEAT |13 (4 em)  FL AL W 75 B2
3 K2 + 226, 4 K A RS RO em) WHEHE FEZ
2.226 km FLH B /MER T | KA (16 em) CEWTTIR EE| RO ROQI
+ (6 cm) A K+ (30 ecm) v

AOECE SN
Ii) 2 4 %

—=2024 - 2023

K26 + 150 ~
B K29 + 700 F 17| —%
4 B AEHE, 2K AR dRP BT
3.55 km

B

PQI
M EETARIK Ry sSup- PV F
F 2018 4F HEAT(13 (4 em) . FL AL I 7 w3
Yo B (8 om) ., KT 47 A
(18 em) A7 + (32 em) y
PBI

—=2024 - 2023




- 68 -

(RPN QSR R D)

2026 4

R2 ROIBEBREEH"EK

RIFR

Tab. 2 Overview of "Four New” technologies applied to the selected road cases
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Tab. 3 Sample data of the selected road cases
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Tab. 4 Indicator weights with and without preferences
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