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Research on Reliability Design Method of Airport Runway Width
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Abstract In order to adapt to the development of modern aircraft and design the dimension of airport runway more reasonably, the
problem of airport runway width is studied systematically. A computing method of the plane’s basic demand for the airport runway
width is elaborated. The theory of reliability is drawn into the design of runway width, which makes up for the deficiency of just
relying on the flying requirement and experience to design the width. Based on the statistical analysis of meteorological data and
transverse distribution of aircraft landing marks of a airport, the crosswind without a part of 0 wind is subject to the extreme 1 type
distribution and landing marks are subject to normal distribution. According to the Monte Carlo method, the runway width is
calculated under different failure probabilities by Matlab, followed by the reliability evaluation of the present runway width. The result
shows that the runway width isn’t sensitive to the change of air density and the theoretic failure probability is close to the actual
failure probability, which is practically significant.
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Fig. 1 Measurement of transverse distribution of

wheel marks
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Table 2 The K-S testing of transverse distribution of
outside main wheel marks

Table 1 Statistical result of meteorological data
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AR BEE s s e
1 0.204 -1.165 0.992 1.0379 0.0195
2 0.198 -1.673 1.906 1.0131 0.0280
3 0.193 -0.862 1.338 0.9995 0.0253
4 0.143 -0.862 1.557 0.9748 0.023
5 0.190 -0.557 1.580 0.9552 0.0150
6 0.102 -0.256 1.651 0.9424 0.0112
7 0.072 -1.786 1.409 0.9301 0.0084
8 0.090 -0.594 1.654 0.9346 0.0113
9 0.089 -1.027 1.283 0.9524 0.0164
10 0.189 -1.098 1.010 0.9812 0.0177
11 0.234 -1.026 1.015 1.0009 0.0200
12 0.215 -0.979 1.209 1.0216 0.0173
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Fig. 2 Superposition of densities of two kinds of plane
wheel mark distributions on the right of runway
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Table 3 Runway widths of two typical airplanes for

each month
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1 26.4 28.4 33.1 344 38.1 38.1
2 26.7 28.1 33.6 33.6 39.4 38.3
3 27.1 28.3 34.8 33.5 40.7 38.2
4 28.6 28.5 34.2 34.1 40.3 384
5 28.4 28.4 25.7 34.5 41.2 38.7
6 294 28.6 36.4 34.6 42.7 39.0
7 26.1 28.5 33.6 34.5 39.5 38.7
8 28.9 28.1 36.1 34.7 41.2 39.1
9 27.3 28.3 34.7 34.5 39.5 384
10 26.5 28.4 334 34.6 39.4 39.2
11 27.8 28.6 339 33.1 38.6 38.8
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Table 4 Calculation results of landing runway width based
on the wheel track
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