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Influence scope of airport runway ground under aircraft moving loads
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Abstract: The relationship among aircraft moving loads, pavement structures, characteristics of foundation soils and influence
depths of soil foundations is accounted in the design of airport runways. Based on the international smoothness index and the
theory of layered elastic system, a dynamic analysis model considering the moving loads of pavement structures, soil
foundations and aircrafts is established. The distribution laws of the maximum additional dynamic stress on the top surface of
soil foundations caused by different pavement structures and different aircraft types are systematically analyzed. The lateral
influence range of the maximum additional dynamic stress and its variation with depth in the process of aircraft movement are

obtained. The research results can provide theoretical basis and reference for the design and optimization of airport runways.
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Table 1 Maximum values of coefficient of aircraft dynamic loads
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Table 2 Parameters for runways and soil layers
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Fig. 1 Equivalent spatial-temporal transformation
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Fig. 2 Stress components and paths of deviator stress
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Table 3 Parameters for pavement structures and soils

KT Iz 5L R /m HELVAE R Sy
- ke

Eiztap E4 /Pa
0.32(4C)- 0.36(4D) 10
7! 1 0x1
sc. ap. TE 0 daE). 0apar 01 3010
4E. 4F 22 0.4 020  1.3x10°
A+ 40 0.30  1.0x107
x4 BB BETHSH
Table 4 Parameters of typical aircraft loads
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Fig. 3 Additional stresses on top surface of soil foundation under

A380-800F aircraft moving loads
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Fig. 4 Comparison of additional stress distribution in a typical

cross section under various representative loads
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Fig. 5 Comparison of additional stress distribution under various

representative loads
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