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Fig.3a Integration path for a uniform half space
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Fig.3b Integration path for layered half space
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Table1 Properties of layered half space

Case Layer Vs(mis) p(kg/m3) Poisson Ratio depth(m)

1 1 140.0 1400.0 0.47 oo
2.1 1 140.0 1400.0 047 23.95
2 310.0 1700.0 04 oo
22 1 140.0 1400.0 0.47 479
2 310.0 1700.0 0.4 L
Table2 Properties of tunnels
shear modulus (NV/m2)  density(kg/m 3) Poisson ratio
1.382x1010 2500 0.23
free surface
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3
o
™
tunnel . tunnel
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A
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Fig.4 Twin tunnels buried in layered half space subject to
incident seismic waves
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Fig.5 Responses of twin tunnels and neighboring soil
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TRANSVERSAL SEISMIC ANALYSIS OF SHIELD TUNNELS IN
LAYERED HALFSPACE SOILS

Hirokazu TAKEMIYA and Haibo WANG

In this paper, for the seismic analysis of buried structures, the substructure procedure to formulate by the
FE(finite elements) and TF(trial functions) hybrid method was developed. The far field impedance function was
evaluated by utilizing the Lamb’s solution for a layered soils under strip loading, together with the effective input
motions at the prescribed interface boundary with the FE discretization that covers the near field of irregular
geometry and distribution of soil properties including structures.

Tlustrative example shows the in-plane seismic behavior of the transversal section of twin-shield tunnels in a
uniform/layered soils. Parameter studies have been carried out with attention to soil layering, incident wave type,
and angle of incidence.

235



