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Water Film Thickness-based Dynamic Pavement -
tire Friction Model
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Education, Tongji University, Shanghai 201804, China)

Abstract;

incorporated with water film thickness, aircraft velocity, tire

A dynamic pavement-tire friction model

pressure, pavement texture amplitude and slip ratio is
proposed based on average lumped Lugre Friction Model. The
friction models now available with a consideration of water
film thickness could not be calibrated by the field measuring
data and used for dynamic friction analysis. The parameters
adopted by the proposed model could be obtained by laboratory
tests, nonlinear regression and other methods. Based on the
field measurement at Shanghai Pudong International Airport,
the proposed model was calibrated. The results show that the
calibrated model obtains high prediction accuracy, which can
be used for dynamic friction analysis and convenient for

runway safety management.

Key words: water film thickness; pavement-tire friction;

Lugre friction model; dynamic friction model

RS B 2015-11-09
HLEWH: BRARBEELSFT TS (51308412)

MBI RIGRSSEREREWREERE . B
FEKBEIEBE B SCH  EE ANE A R G, B m-f R
V6] ) B A5 B T A X B R B B A T I A 45 R
PAGEA4r i, R I K/K A TREA . kS
IRIETE MM E RBE T TEm, CHLEI 368
NG i) P 58 R R AR, BRI I BB TR R S TR A s
i B R R kBT B B RTIRIEEE S IR
V] BT DA L7 7O S PR 4 2R B ) 3 TR A 43y
=2 AR BB R R BROTAR A,

Veith $2 7K R B 5 B8 182 R 80 2 R AR A X4
*KFZM. Kulakowski 45 T8I A BIBFSE 45K, BB
FEAR R BRE & K 5B A 18 i 2 48 406 R T R
Do 2 H iR 5 B RS XA L A 2R A E R
A2 25 M, T DU 4D 4R SR B LA B T R
Domenichini 8¢ AR FHAR BB T — 4|
VSASERITAT [ R 5 %o S 0 B AT (19 45 3
T2 315 B R L (B [ U5 A8 TR ) o KK PR IR 3K
/N FEBAR R A R R OK BE I RE (B 0. 38 mm, ZR P4
B 1.5 mm. MRHE Yeager FIBFSY , AE R IER BT
EEKRREESKE 2. 4 mm™®, Sabey FIEHEIF BA
TZEEH. [R) ief  BE y fafe 20 2 R e i B R )
RZEM S BT E N T E 4080 A& B 3T .
Benedetto WA HETE L H & . @51 T — &M%
AR —— = PR AL RN R RE TR S B (T
F AR AR B E F AR 1 R W L sE
BT A& 40 HT3 T B Bh A EE R . Fwa 55 Al A
YA FROGAS R0 T M8V 1L A R RN
FIFAEE Jr 2 43 B 1 K 6 JEE B X EE 1 R B
Wt AR 8 T KB B R B i RS A E
i R 2 (R R R AR A, 76 55 PR B RY il J5 5
B LU T IIS B IE I S B, [ P2 B B 5T /KR
JERE AT EE R R AW R, 20 T IEBK R B
FER AR R R,

F—1EE . BEPA966—), 5, #E 0 E S, T2, TR R A EE 5P T#. Email: imling@tongji. edu. cn
ISR« M9 (1990—), 5B, 18- 4F , FEHFFT 7 17 5 E M . E-mail: 1110594@tongji. edu. cn



1534 Rl ¥ k2 2 WE KRB 2B

Bus

PRI EARSC Y B R BRE A~ 8K IR BE i
5 T IG5 BB 1E S S B AL ) T
HEPBIE T /KB R BE R T H) Gl T EE A Y, il
S KUE B S5 T BOR B RS 4 IR A B 5K
B4 By TAE R AR Py T S

1 {8IEH) Lugre =34

L1 BEREX

EART R W 3 ARG T . R e TE T iz 30
HIFEARM B 1 R, B LR r B8
T ma B E R v, FHE AR w, SRR R
BE v, MR H s HRRTLIE LN
il sl B Bx s=G0w—v)/v=10/v 1
BUWHE s= Gw—v)/rw=v/rw (2)
s FEI BB B £, FE B Bk By B R O, B4 0 {E<C1.

N

e
e — |

LY R BT

/
B HEREETT R RRESE T

Fig.1 An illustration of longitudinal wheel dynamics
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Fig.2 Illustration of Lugre Model
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Fig.3 Footprint in wet pavement
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Tab.3 Field measurement of friction coefficients for
parameters’ estimation
KIEEE/ HE/ 5
o (k= b 1) Rif1l Xik2 X3 FHE
0 66 0.75 0.74 0.74 0.74
0 75 0.74 0.73 0.73 0.73
0 80 0.75 0.73 0.72 0.73
0 94 0.73 0.73 0.72 0.72
0.5 66 0. 69 0. 68 0. 68 0. 68
0.5 76 0. 67 0. 69 0. 66 0. 67
0.5 84 0. 65 0. 66 0. 64 0. 65
0.5 92 0. 64 0.63 0. 66 0. 64
1 66 0. 65 0. 64 0. 66 0. 65
1 78 0. 65 0. 65 0. 67 0. 65
1 85 0. 63 0. 64 0. 64 0. 64
1 92 0. 64 0.62 0. 65 0. 64
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Fig.5 Friction coefficients vs vehicle speed at

different water film thickness
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Fig.6 Variation of friction coefficients with speed and

slip ratio
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