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Finite element model of flexible airport pavement
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Abstract: The finite element model of three-layer pavement structure was set up by using general
finite element software ABAQUS. The influences of model geometry size, boundary conditions,
contact conditions among layers, element types, and grid divisions on the mechanical responses of
pavement structure were analyzed under large aircraft load. The parameters of flexible airport
pavement structure’s finite element model were put forward to adapt the characteristic of large
aircraft load, and the effectiveness of the model was verified by using the measured mechanical
response data. Study result indicates that considering the whole landing gear load of large
aircraft, the geometry size of finite element model is appropriately 30 m X 30 m X 10 m, and the
tie is chosen for completely continuous interaction among layers. C3D8R is used as an optimal
element type, and the element size of load region could be controlled not to exceed 0. 05 mX<0. 05 m.
All the displacements are constrained at the bottom of the model, horizontal displacement is
corresponded with the model constraint around, and the finite element model is effective verified
by measured data. 7 tabs, 6 figs, 14 refs.
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Tab. 1 Parameters of pavement structure

4ty )2 JEEE/m PPER AL/ MPa | JHFA L
a2 0. 10 1400 0. 35
52 1.16 500 0.35
43 4.00,8.00,12.00,16. 00 120 0. 40
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Tab. 2 Influences of boundary conditions on calculation results
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Tab.3 Influences of interfacing conditions on calculation results

Ko A C‘PU Mises i f)/ | FEEYC/ | AT KR A/
ff ) )/ s MPa mm 1079
tie 576.5 0.586 3 0.403 8 —7.352
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WEH /% 3.6 3.4 4.4
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Tab. 4 Basic properties of 3D hexahedral elements
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Tab.5 Numerical calculation results of different elements types
LTI 7S C3D8 C3D8R C3D81 C3D20R
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Tab. 6 Calculation results of different mesh densities

WA /N /m 0.2X0.2 0.1X0.1 |0.05X%0.05
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Tab.7 Material parameters
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