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Analysis of Tire-Pavement Interaction During Crosswind Landing and

Taxiing

CAlJing, LIQi, LI Yue, LIU Fangbing, HUANG Yudai

(College of Transportation Science and Engineering, Civil Aviation University of China, Tianjin 300300, China)

Abstract: By analysing the aircraft forces under the effect of crosswind, the theoretical model of
tire-pavement interaction is introduced to obtain the main influencing factors in crosswind and ABAQUS is
used to establish the interaction model between the cornering tire and the runway pavement. The effect of the
slip angle and different runway water thicknesses on the interaction between aircraft tires and the pavement
surface is studied. The results indicate that the crosswind causes the aircraft to deviate from the runway center
line when the aircraft taxis, and the slide force of the tire on the runway pavement is an important factor
affecting the distance of the aircraft’s center of mass from the runway center line. An increase in tire slip angle
leads to an increase in tire grounding characteristics and a progressive increase in the length of water front
area. The distribution of water front pressure increases asymmetrically, in which the high pressure area is
concentrated on the side of tire deflection and the maximum value is close to 1 MPa. At this time, there is a
risk of water skiing. With the increase of the thickness of water, the lateral friction coefficient of the wet
pavement decreases. When the thickness of water reaches the critical value of 13 mm in the airport operational

regulations, the lateral friction coefficient of the wet pavement is only half of that of the dry pavement, which

EEWHE:HE AR -AELIH (51508559)
rfm B #A: 2021-12-15; 81T H #7 : 2022-08-02
BEESE . ZE, B, B+, Bl#EZ, E-mail: leoliyue@163.com,

Sl 50, 2 20 45 M AEE B 9 A7 ML AR G 30 AR B A3 A [T ], R st 28 i R oK 28224k, 2023, 55(1)
131-138. CAI Jing, LI Qi, LI Yue, et al. Analysis of tire-pavement interaction during crosswind landing and taxiing[J].
Journal of Nanjing University of Aeronautics & Astronautics, 2023, 55(1):131-138.



132 [ =S S NI S 55 55 &

greatly increases the risk of aircraft deviating from the runway.

Key words: transportation engineering; crosswind; cornering tire; tire-pavement interaction; CEL algorithm
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Fig.1 Lateral deformation of tire grounding mark
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Table 1 Main parameters of aircraft tires
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Fig.3 Tire-wet pavement interaction model
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Table 2 Area of high stress zone of wet pavement at dif-

ferent sideslip angles
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printing on the wet runway surface to the total
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Fig.7 Hydrodynamic pressure distribution at different side-
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slip angles
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Fig.8 Hydrodynamic pressure curves
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Table 4 Friction coefficient of wet pavement with differ-

ent water accumulation thicknesses
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Fig.9 Tire lateral force coefficient curves
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Table 5 Lateral friction coefficient of wet slide surface

under different water film thicknesses
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TR/ % — 7.8 21.6 333 39.2 49.0
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