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Fig. 1 Numerical characteristic of connection cloud model
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Fig. 2 Extension evaluation process of ATH based on

connection cloud
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Fig.3 Typical simulation model of tire hydroplaning based on

coupled Eulerian-Lagrangian algorithm
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Fig. 4 Standard connection clouds of evaluation index under different membership of ATH risk grades
RACE R =T HFE R S AL 7] & W, Wi HH P, AKX
FEL T 422 A Sk = AL 513 35 A0 A
TetS BN 256 AL 1) 7 A, ATH XU 45 G Fp s )+ (X) + -+ 7, (X)
AT En= n
a;(N) =max{a;(N)|i = 1,2,3,4} (12) 1 & (14)
Em = - Z(ri ()C)_E‘r)c)2
4 4 n i=1
r=Yas /S0 SRR Ry
i=1 i=1
A BIERNT 0 %58 ATH PR 45 R 8L 5

A a, N A W R A8, R/ Fr W REA
NIRRT EHER i LRGBS MRIE; g, 8 4 DFERTD
OME; r o IABCTEka FRER R

AT A 2 T U S T AR RS S R, BOBE AL

RS, NEUWHENSEMEE, SHEE, ZH; &
538 BB n=300~ 500 ¥ ; 18 H B 0<<0.01 1E I $5

AR I o



55 3 4]

ZE, S SET IR AR & 09 LSS G 18 /K XU 7T #h P AL 2 709

3 BN

Y UERR & 2 ATV BRE ) S BEAE A L A
PEF, DL Z2 70 L IX. 4B 25 2L HL37 2 1) T J 3 7K X
8 2 ST A T 2 A o 2 PL 3% 38 T K s 1T
BORMAPERE T B, R AT, IR K F
WA 3 ATH (0] RIS, 3 S AR 3 7K S HCHE A58
BT SHIE 2 Pis.

e FHAG TP AR AR A 1] 2, ACEE [ i W 57 AL
HIE A5 A, AR AL BOIR S F0H1 5 2 5 3 25
R2 AKERHERESITSHEE
Table 2 Parameter combination of operating runway of

hydroplaning symptoms

B O S I R B AT B A LR bR E, ARk O g
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Extensible evaluation model of aircraft tire hydroplaning risk based on
connection cloud

LI Yue', ZHOU Zeyuan', CAI Jing"*"

(1. College of Transportation Science and Engineering, Civil Aviation University of China, Tianjin 300300, China;

2. Intelligent Construction and Industrialization Engineering Technology Research Center of Civil Aviation Airport, Tianjin 300456, China)

Abstract: Since aircraft tire hydroplaning can be influenced by several factors, and the characteristic of
evaluation indexes can be described as fuzzy, random, and discrete, a hydroplaning risk evaluation model based on
extension theory and connection cloud was established, so as to quantify the transformation of hydroplaning
evaluation indexes among different classification levels. The numerical characteristics of the connection cloud were
calculated according to the leveling criteria of evaluation indexes, and the connection cloud within a limited range was
generated. The extensible matrix of the connection cloud was built by using certainty degrees. In this way, the final
risk level could be obtained on the basis of variable weights, which demonstrated the dynamic connection between
elements to be evaluated and risk level. The case analysis data was obtained by the fluid-solid coupling simulation of
aircraft tire hydroplaning to make up for the lack of variable conditions in the classic hydroplaning test. The analysis
results show that the evaluation conclusions of sample 1 and sample 3 are consistent based on the traditional normal
cloud model and extensible connection cloud model. The hydroplaning risk level of sample 2 is given as Il by using
the proposed model in this paper. Therefore, the risk control is considered more restrict under the same parameter
condition. The confidence factor of the above sample risk assessment is less than 0.01, and the credibility of the
evaluation results is high. The proposed model in this paper provides an alternative method for random-fuzzy and
uncertainty analysis involving multiple incompatibility indexes. Hence, the defect of the normal cloud model in
simulating the distribution of evaluation indexes within a limited range can be overcome.
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