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Study on Wheel Track Test and Lateral Distribution Parameters of Airport Runway

CHENG Guo-yong, ZHANG Yang-yang, ZHOU Hao
(School of Airport, Civil Aviation University of China, Tianjin 300300, China)

Abstract. In order to analyze the reasonable value of the lateral distribution parameters of aircraft main wheel
tracks and overcome the shortcomings of the current test methods, according to the phenomenon that the
wheels will gather black tracks on the pavement surface when braking on the runway, the method of analyzing
the lateral distribution parameters of aircraft main wheel tracks by wheel tracks test is studied. First,
according to the principle of light reflection and photoelectric conversion, an aircraft wheel track test device is
developed. Using this device, the wheel track test of a 4D airport runway is carried out, and the data of
wheel tracks near the touchdown zone and the middle of the runway are collected, and the test data of 10
measuring lines in the touchdown zone and 4 measuring lines in the middle of the runway are obtained. On
the premise that the standard deviation of wheel track lateral distribution of each type of aircraft is the same,
and the width and color of black wheel tracks left by main wheels of each type of aircraft at each landing on
the pavement are the same, the theoretical superposition wheel track lateral distribution curve is obtained
combining with the main landing gear spacing and landing sorties of each type of aircraft. Based on the
principle of least square method, the normalized wheel track test curve is fitted with the theoretical
superposition curve, and the lateral distribution parameters of the wheels on the runway are obtained. The

research result shows that (1) the standard deviation of the lateral distribution of the main wheels is 1. 214 m
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and the pass width is 2. 791 m in the runway touchdown zone; (2) the standard deviation of aircraft main

wheels is 2. 210 m and the pass width is 5. 082 m in the middle of runway. These values are quite different

from the values of the aircraft on the runway in the design of cement concrete pavement in China, and there

are also certain gaps between these values and foreign research results. The above research conclusions,

aircraft wheel track test methods and analysis ideas can provide certain reference for the systematic research

on the lateral distribution law of civil aircraft main wheel tracks.

Key words: road engineering; aircraft wheel track lateral distribution parameter; wheel track test device;

standard deviation; pass width; touchdown zone
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Tab.1 Wheel track lateral distribution parameter values in

different design methods
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Fig. 1 Principle of wheel track test device
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Fig.7 Measured data curve after processing
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