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Numerical simulation on skid resistance property of wet asphalt pavement
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Abstract: In order to simulate and evaluate the skid resistance property of wet asphalt pavement,
IFS interpolation method was used to build a 3D asphalt pavement surface texture model in
MATLAB. The 3D asphalt pavement surface model was then imported into FEM software
(ABAQUS). The contact model between the tire and pavement surface was constructed
thereafter. The results on the acting force of water film on the tire from FLUENT were also
imported into ABAQUS to characterize the influence of the water film. Based on the above
efforts, the final model, which simulates high speed tire upon wet pavement surface, was
established. The adhesion coefficient was set as anti-skid index to evaluate skid resistance
property of asphalt pavement under synthetic action among vehicles, roads and environment. The
results show that the adhesion coefficient between tires and pavement surface decreases with the
increase of driving speed, while it increases with the increase of traffic loading and the decrease of
tire pressure, and decreases with the increase of water membrane thickness. Adhesion coefficient
changes rapidly with vehicle speed when water membranethickness is relatively thin. Thickness

of water membrane affects the adhesion coefficient substantially in a low driving speed, and
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adhesion coefficient increases with the increase of texture depth. However, when the texture

depth reaches a critical value, additional texture depth will bring negative impact instead of

enhancing the anti-skid performance. 14 figs, 20 refs.

Key words: road engineering; asphalt pavement; anti-skid property; adhesion coefficient; finite

element simulation
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Fig. 1 Stages of tire modeling
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Fig. 3 Comparison of vertical displacements of tires
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Fig.4 Curved surface of fractal interpolation
Yoo MIECAH ZEMRBELSR X 5274
Xo =Y, AR B = e ) 0 4k (B K . I 2% LA i A
TR 3 Y41 X6 6% 1D B 4 1 i A T 5 L (HL T
R A BR  ELAROUL A 36 % B2 19 51 A 2 {1 465 251
SO AL 2% o e LS BUBUE AR YL . a5 H B TFS J5 ik
7E MATLAB AR g = 48 i 75 R )5 - 5 & 2l
SRR Rl ABAQUS ) ELGEN iy 4 X
BAmE AT e e i T80 R AR W 2. £ ABAQUS
() CAE FLI T 484 Lo 8 R HE L 107 78 INP SO p ]
DA T3 i i Ak B 3% 2 50 & DR A SC ok % al a INP 3¢
PRS0 77 6 22 . U 7 B A RE S WA S gk
R3D4 F.J0 . e 11 17 78 1 32 A5 6 1) 25 A J7 18]
AR 18] 7 1 o ABORE B 1T A 32 F T I T8 g R s T



28 k& XRFFROGAMFR)

2016 5

Fe MG A e Bl BBl B TR R ) )R - 3 B
1T 52 280 TN TE S G . B TS R T T )
P8 12 Sl T PR A S L S B TRL N 8] 5 PR

5 i 305 7 B T 4 A
Fig. 5 Contact model of tire and asphalt pavement

1.4 JKER N

KBS 0 7 b 1D 0 T M BB A AR DR i) (% T 7R
ot I 400 T Sl A A R R RIS o AR S o o
H5E Y v 5 i 5 I8 T D) ) TR 4 PR R ke S B OK TR X
FESERE T 52 43 A o ik FLUENT 3R 8 K
RS %8 6 19 2K e 73 R /N FLUENT R4 v 455 70 4
SRR Bk .
1.4.1 miLsepesii

R 2 TGN ] M AR R S 1 A D) R A
AT FR A 7] A U] AR BB A B o0 1 48 45 SR X 5 G 2R A7
fRi At . 4% Al ) B O 40 mm R ¥ R AR A AR iR
BB, #2186 115, fE IR N R A 204, 92 mm X
143. 63 mm, b2 J 350. 60 mm X 175. 00 mm,

i%‘?@

291.55

B 6 A A
Fig. 6  Simplified calculation of tire
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Fig. 7 Integrated model
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Fig. 8 Elastic slip of driving wheel
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Fig. 9 Curves of adhesion coefficient versus vehicle speed
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Fig. 10 Curves of adhesion coefficient versus tire load
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Fig. 11  Curves of adhesion coefficient versus tire pressure
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under different vehicle speed
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Fig. 14 Curves of adhesion coefficient versus texture depth
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