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Abstract: On the basis of traditional shear particle system method (lumped mass method), a new
shear particle system method based on consistent mass matrix (consistent mass method) was
developed. Then, natural frequency characteristics of horizontal layered soils were analyzed with
shear particle system method. The distribution of soil layer shear modulus and thickness and the
total thickness of soil layers were considered and the influencing law was summarized. At the
same time, the problem of computing thickness was considered. The analysis results show that
the conclusions have practical meanings to field earthquake analysis, structure earthquake-
resistance and apply of shear particle system method.
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Fig.1 Model of Horizontal Layered Soils on Half Space
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Tab.1 Parameters of Soft Interlayer Models
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Tab.2 Parameters of Hard Interlayer Models
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Fig. 3 Relations Between of Basic Natural

Frequencies and Soft Interlayer Positions
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Fig.4 Relations Between Basic Natural Frequencies
and Hard Interlayer Positions
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Fig.5 Relations Between Basic Natural Frequencies
and Thin Interlayer Positions
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Tab.4 Parameters of Thick Interlayer Models
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Fig. 6 Relations Between Basic Natural Frequencies

and Thick Interlayer Positions
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Tab.5 Parameters of Overburden Layer Models
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Tab. 6 Engineering Geology Layers of Site
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Tab.7 Mechanics Property Indexes of Site Soil Layers
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5 Wb 39.1 18. 09 0.703 2. 67
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Tab.8 Results of Wave Velocity Test of Single Hole A
25 F B AL B#/m | BE/m | FEHE/(m- s

1 ANTH+ 0.0 1.9 159

2 WOkt 1.9 4.9 172

3 s+ 6.8 3.1 175

4 WOk 1 9.9 2.9 158

5 Wi 12.8 7.8 192
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Tab.9 Results of Wave Velocity Test of Single Hole B
25 F B B#/m | BE/m | FEHE/(m- s
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2 A+ 2.4 3.2 160

3 A+ 5.6 3.7 162
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5 b 11.4 9.1 181
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Fig.8 Relations Between Basic Natural Frequencies

and Computing Depths
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