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Abstract: Based on the dynamic equation for plane strain problem of single-layer orthotropic foundation under moving
harmonic loads, the transfer matrix of single-layer orthotropic foundation in the Cartesian coordinates is deduced through the
Fourier transform and the introduction of state vector. Then the computational model for the layered orthotropic foundation is
established. Considering the contact condition and the continuous condition between layers, the analytic expressions for the
displacements and stresses at arbitrary depth in the plane strain problem of multilayered orthotropic foundation are derived by
means of the transfer matrix method. Based on the theoretical solutions, the corresponding calculation programs are compiled to
verify the calculated results of the single-layer orthotropic foundation and to study the influences of layered characteristics and
orthotropic properties of soils on the amplitudes of vertical displacement of soil surface. The results indicate that neglecting the
layered characteristics of soils and orthogonal anisotropy of the upper soils cannot accurately describe the dynamic
characteristics of foundation.
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Fig. 1 Computational model for single-layer orthotropic soils
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Fig. 2 Computational model for multilayered orthotropic soils
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Table 1 Soil parameters (MPa)
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TH1 50 20 50 20 50 20
TH2 50 20 100 40 25 10
TH3 50 20 25 10 100 40
TH4 100 40 50 20 25 10
THs5 25 10 50 20 100 40
TH6 100 40 25 10 50 20
TH7 25 10 100 40 50 20
R2 THBSH
Table 2 Loading parameters

S b/m q,/kPa c/(m-s™) f/Hz
e 2 100 35 8

*® 3 REEEBIEE
Table 3 Amplitudes of vertical displacement of soil surface
(mm)
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0 7.6633 7.5860 7.7410 4.6639 10.3840 4.6694 10.3880
2 3.1102 3.0812 3.1407 2.8824 1.8528 2.8845 1.8429
10 2.3679 2.3456 2.3870 1.6196 1.5396 1.6123 1.5371
30 1.6797 1.6678 1.6934 1.4188 0.2558 1.3402 0.2532
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