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An Analysis of Interaction on Tire-Wet Pavement under Aircraft Dynamic Load
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Abstract Based on the dynamic coupling simulation model of landing gear-tire-wet pavement in considera-
tion of the influence of pavement flatness, the time history curves of tire wheel cardiac displacement at
take-off and landing stages are obtained. On this basis, the finite element software is used to simulate and
analyze the variation law of supporting force, contact area and displacement resistance of accumulated
pavement under dynamic load at landing and takeoff stages, obtaining the dynamic load influence coeffi-
cient of critical hydroplaning speed under dynamic load. The results show that the pavement support
force, contact area between tire and pavement, displacement resistance and critical hydroplaning speed are
all lower than those under static load at take-off and landing stages. At take-off stage, the difference be-
tween pavement support force of dynamic and static load is small, the displacement resistance decreases by
0.3~3 kN compared with the static load, and the critical hydroplaning speed decreases within 5.5 km/h;
At landing stage, the pavement support force is reduced by 5% ~10% compared with the static load, and
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the corresponding displacement resistance is reduced to the maximum by 50%. The critical hydroplaning

speed changes sharply, and the difference is between 5 and 9 km/h. Based on the above-mentioned change

law of critical hydroplaning speed, the ratio of critical hydroplaning speed of dynamic and static load is de-

fined as the influence coefficient of dynamic load, and the value of this coefficient is a range from 0. 95 to

0. 99 under different taxiing conditions; In view of the fact that the critical hydroplaning speed of the air-

craft decreases greatly during the landing stage and the hydroplaning risk is higher, the dynamic load influ-

ence coefficient is taken as 0. 96 for safety.
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aerodynamic load effects on aircraft; tire-pavement interaction; critical hydroplaning speed;

pavement support force;displacement resistance;dynamic load impact coefficient
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Fig. 1 Simulation of pavement flatness with variable sampling

frequency

1.2 kMBS NFERET

25 3k T Ak TCALAR 95 2R i BUK 38 T A BLVE
B AR L 2, B 2 am, S RHLBE R A [ B
Bk ko oy 300 Dy JE R VR A 5T Y W L BE
Jeom, HIE ARERNIEE R R, o, RN
Ji AR VR AR AR S A B W LB . DA S BV
WA SCHk[ 14 ], BRI 1,

| ——

2 HAFBREER

Fig.2 Dynamic theoretical model
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Fig.3 Force analysis of dynamic model
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Tab. 4 Critical hydroplaning speed of dynamic and
static loads
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10.00  235.4 238.9 0.99 178.7 187.6  0.95
11.00  226.2 230.1 0.98 165.4 172.7  0.96
12.00 214.3 218.6 0.98 157.4 163.5 0.96
13.00 194.6 199.9 0.97 153.5 158.8 0.97
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Fig. 14 Curve of displacement resistance versus speed
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Tab.5 Critical hydroplaning speed of dynamic and static loads

KL e i
O ET Y
Hf Hf
/mm (kmeh ") Gkm+h™") (km+h ") kme+h")
5.00 272.3 283.4 0.96 228.5 243.7 0.94
7.66 253.1 263.5 0.98  200.3 211.7 0.95
9.00  246.3 254.6 0.97 188. 3 198.6 0.95
10.00  232.4 239.6 0.97 173.2 183.1 0.95
11.00  218.7 226.4 0.97 167.1 175.4  0.95
12.00  206.5 212.6 0.97 158.1 164.3 0.96
13.00 192.6 198.1 0.97 150. 6 155.5 0.97
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Fig. 15 Influence coefficient of dynamic load
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